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FOREWORD 


The STS Users Study (Study 2*2) Final Report is comprised of 
three volumes titled as follows; 

Volume I “ Executive Summary 

Volume II - STS User Plan (User Data Requirements) 

Study 

Volume in - Ancillary Equipment Study 
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1. INTRODUCTION 


K 1 BACKGROUND 

Space Transportation System (STS) users need to know through- 
out the various stages of payload activity the data related to access to, inter- 
lacing with, and use of the STS, Many studies have been conducted and 
others are underway or planned by NASA that provide the STS user with 
information of the nature required. There exists the need to periodically 
survey these activities and to relate them in an orderly fashion to the STS 
user’s data requirements. 

All STS users are cont'orned with pre-flight scheduling and STS 
pre-flight requirements. The user needs to understand the scheduling 
procedures in the makeup of Shuttle flight nranifests. He needs to know 
payload safety requirements, including checks or tests (if any are required). 
The user is required to interface with the STS operator on the basis of 
the user’s mission analysis, interface specifications, operational hand- 
books and manuals, project plans, and support requirements documents. 
Pre-flight budgeting is an important part of the user's effort, including 
the transportation charges and related support charges. 

All payloads must be integrated with the orbiter, and therefore 
plans, specifications, drawings, manuals, and other documentation related 
to ail phases of the STS operation are needed. Free-flying payloads also 
must be integrated for orbital operations in a free-flying mode. Payload 
operations must be coordinated with STS operations. Radio Frequency (RF) 
interfaces should be documented and coordinated. 


Most users will need to accomplish tradeoff studies for optional 
or alternative modes of operation with tht’ STS« For example, system trade- 
offs are needed to compare alternative payload preparation plans at the 
launch site; to compare the cost of procuring luw satellites with satellite 
revisit, retrieval, and reuse; and to calculate thc‘ value of payload return^ 
The autonomy of the payload in each mode of operation also needs 
study. 


Other STS interface considerations influencing the user^s payload 
project include (1) the integrated test program, (2) subsystem test require- 
ments, (3) project PERT and project schedules, (4) command and communi- 
cation subsystem specifications, (5) electrical power subsystem specifica- 
tions and design, (6) data handling and telemetry subsystem specifications 
and design, (7) spacecraft interface structure, (b) mission operations 
planning, (9) contamination protection plan, (10) payload environmental 
criteria, (11) interface control document, and (12) aerospace ground equip- 
ment requirements. 

The need for data by the STS user is extensive. More data is 
needed for STS payloads than for expendable launch vehicle payloads since 
there are more orbiter services and more operational options available 
to the payload- 

K 2 OBJECTIVES AND TASKS 

The objectives of this study are to: 

1, Prepare an overall estimate of data and information 
needed by the STS user and organize the data require- 
ments in a matrix format 

2, Determine whether, and in which documents, the NASA 

and USAF studies related to STS users provide the estimated 
user data requirements listed in the matrix 

3, Provide NASA with estimates of additional requirements 
not currently covered by study activity which, if carried 
out, would satisfy the matrix of STS user data requirements. 


The end product of this effort is the statement of user data 
requirements covering those areas not currently being provided /or. 
Additional data provided in this report (Sections 6 and 8) relate the 
data available in the reference documents (see Section 9) to the user 
data requirements. In addition; outlines are recommended for STS 
user information documents (Section 11). These outlines are intended 
for the STS payload projects' use while in the study phase. The outlines 
are recommended as a basis for a document containing, or in some 
cases referencing, the data needed for conceptual phase studies for 
potential STS payloads. Another product of this effort is a list of user 
data requirements, where the data is evolving as the STS program 
matures. In many cases the recognition of the need for this informa- 
tion is described in the documentation reviewed; however, the actual 
data is missing or said "to be determined" (TBD). It is recommended 
that these areas be monitored in future user studies. The list is reported 
in Section 5. 


The STS User Data Requirements Study was undertaken 
by approaching the problem from the user's point of view. Payload 
planning documentation and payload study reports on all phases of pay- 
load DDT&E were reviewed to determine the transportation system 
data required by the payload projects. These documents covered 
payloads developed for launch on expendable larmch vehicles. In addi- 
tion, STS payload studies were reviewed for the purpose of obtaining 
user data requirements unique to payloads planned for STS operation. 
As shown in the STS User Plan Study Data Flow (Figure 1-1), the docu- 
ments used in this survey came primarily from the NASA studies data 
bank- 









The docixmented data survey task was the largest effort 
in the study. Statements of additional planning requirements were 
derived by comparing the data required and the data available (see the 
data flow in Figure 1-1)* 

The majority of the technical effort was carried out from 
November 1974 through May 1975, Report writing and the completion 
of specialists* investigations where data was missing were accomplished 
after May 1975, 

1.3 STUDY ASSUMPTIONS, LIMITATIONS* AND SCOPE 

The users whose data needs are described and surveyed 
in this study include the payload (satellite or escape vehicle) developer, 
payload integrator, payload operator, experimenters, and experiment 
developers. Users from government agencies and commercial or other 
civilian users are covered by the data. Both sortie and free-flyer 
types of missions (both manned and unmanned) are included as well* 

The study uses currently documented information. No 
new data has been generated for the purpose of satisfying the user data 
requirements. 

The study addresses user data requirements limited to 
paydoads integrating with the STS, Only data required by the user is 
included. Detailed STS descriptions not directly pertinent to the user's 
needs and STS payload design philosophy are excluded. 

Many of the NASA and contractor documents reviewed 
contained discussions of data required by the user, but the actual data 
was missing (frequently TBD or *'to be determined*^). It was generally 
assumed in this study that TBDs would be provided in a timely manner. 
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The statements of user data reqni~ed but not available 
in the document surveys describe the data required, and also present 
the justification and utility of these data. The approach to obtaining 
the information for the user is expected to be provided by the appropriate 
NASA organization charged with the responsibility for obtaining the data. 

The study scope covers the areas of payload activity with 
an interface required data exchange (see footnote 2, Figure 1-2). The 
hardware activities prior to payload arrival at the launch site and sub- 
sequent to the landing operations are not included in the study. 

1 . 4 SUMMARY OF RESULTS 


In this study it was found that the STS user required infor- 
mation related to flight scheduling and flight manifests was not available. 
The user will need to understand where in the NASA organization the 
management and responsibility for these areas reside; the current 
schedule and projections for available flight accommodations; and the 
policies and procedures relative to flight scheduling and payload sharing. 
The user will need to understand and be provided with methods for 
estimating weights charged to the payloads for the various flight modes. 

Another finding in this study resulted from the survey of 
the data available on dynamic loads on the Shuttle payloads. Recent 
studies simulating the dynamic payload /orbiter combination have shown 
that dynamic loads during orbiter landing can range as high as 5 to 9 g's. 
These loading conditions determined dictated the design of some elements 
of the payload structure. The uncertainty in these loads, coupled with 
the weight constraints on some payloads, can result in critical design 
problems late in the payload development. Load alleviation devices 
can be utilized, but the user needs data on concepts which could relax 
this problem. 
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(Probablt* Location o£ Activity Shown In Parentheses) 



(!) Ct*i;!or or other user facility, data requirements assumed to be covered elsewhere. 
(«) Payload /STS System has operating interface, data exchange required. 


Figure 1-2. Typical Payload Sequence, Free Flyer 
Payload Unit 







■c > 


The STS user has the option to use certain services pro- 
vided by the orbiter (power, communications, coolin^r, attachments, 
the remote manipulator, and attitude and navigation handoff data). 

Each of the services is supplied through orbiter and orbiter /payload 
interface equipment. The user needs failure mode and effects data 
covering each of the equipments* 

During the study it was found that the acoustic environment 
to which the payload would be subjected at liftoff was being predicted 
on the basis of analytical studies and model testing. The uncertainty 
in the predicted acoustic environment is relatively large, and it was 
recommended that a worst-case environment prediction be made for 
use with payloads following a low risk development program. 

In the study it was found that for some payloads, mounting 
in the payload bay with five attach points should be considered to reduce 
the attach point loads to acceptable levels* Use of a fifth attach point 
requires that loads induced by orbiter deflection be added to the payload 
attachment loads. To accomplish this analysis, the STS user will need 
orbiter payload bay deflection data to complete attach point designs and 
load analyses. 

It was found during the study that certain data would not be 
available until they were needed by initial STS users scheduled. For 
instance, the dynamic loads to which a payload may be subjected are 
expected to be much better understood after the flight test program. 

The need for the data on load alleviation devices and the worst- case 
acoustic environment prediction are the result of this gap in the availability 
of user required data. These data will enable the payload designer and 
Shuttle user to work around the temporarily unavailable data. 
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In several areas the STS capability is currently being 
defined but is in such a state of change or incomplete definition that 
the user data requirements cannot be currently quantified. Among 
these are (1) the expected capability of the remote manipulator system, 

(E) the procedures and sequence for payload docking, (3) the potential 
electromagnetic interference between orbiter and payload (due to orbiter 
i-adiatibn), and (4) tlie orbiter avionics capability. It is recommended 
that these areas be monitored in the future for STS user data requirements 
The avionics system definition is maturing. It is therefore recommended 
that the user data requirements (and the accompanying potentially 
costly payload design impacts) be followed closely. 


Z. USER DATA REQUIRED BUT NOT AVAIEABEE IN 
REFERENCE DOCUMENTS 


The following sections describe data needed by the 
STS user but not found in the reference documents and for which plans 
to obtain these data in a timely manner could not be identified. The 
subjects covered are: 

1, Data Needed by User on STS Dynamic Load 
Alleviation Concepts 

2, Data Required by STS User on Failure Mode 
Effects for STS/Payload Interface 

3, Data Needed by STS User on Predicted Payload 
Acoustic Environment for Low Risk Payload 

4* Data Required by STS User on Flight Manifests, 
Multiple Payloads, and Scheduling 

5. Data Required by User on Orbiter Payload Bay 
Deflection 

6, Additional Data Requirements for Spacelab 
Users 

Even though the term **STS*' covers all elements of 
the transportation system, including Spacelab, a separate statement of 
user data required for Spacelab is presented since Spacelab users 
have some unique requirements for information. 


It should be noted that Spacelab is carried as cargo 
or "payload*' in the orbiter payload bay. Thus, the data described as 
needed by Shuttle payload projects or Shuttle users are also needed 
by the Spacelab developer, owner, and operator as a Shuttle user. 

2. 1 DATA NEEDED BY USER ON STS DYNAMIC LOAD 

ALLEVIATION CONCEPTS 

2. 1. 1 Technical Summary (Objectives) 

STS payload studies to date have shown that the accelera- 
tion levels experienced during liftoff and landing can be as high as 5 
to 9 g's. These loading conditions are determining some elements 
of the payload structure design. Payloads that are required to be 
compatible with both an expendable lavinch vehicle and the Shuttle will 
be weight constrained by the expendable launch vehicle. Other payloads 
flown on interim upper stages launched from the orbiter will be weight 
constrained by the expendable laimch vehicle. Other payloads flown 
on interim upper stages launched from the orbiter will be weight con- 
strained by the performance of the lUS. In addition, the dynamic char- 
acteristics of the orbiter are expected to be verified by ground and 
flight tests during calendar years 1977 and 1978. 

In view of the severe loads environment and the existence 
of weight constraints, the use of load alleviation concepts appears to 
be attractive. These concepts have the following potential advantages 
over redesigning the structure: (1) the weight penalty to the payload 
is minimal, (2) if dynamic loads become a critical design problem 
late in the payload development program, load alleviation devices can, 
in concept, be added with modifications to the payload design and test- 
ing program. 


A ^ 


To enable assessment of the feasibility of load allevia- 
lion concepts^ the user will require a body of information on the effective 
ness of various alleviation approaches (e.g., additional payload supports, 
shock isolation, modification of the Shuttle operation) and the effects 
on spacecraft development, test, and operation. This information should 
be contained within the users^ guide. 

Zm i.Z Justification 


Tht're arc a variety of situations in which dynamic 
load alleviation devices could, in concept, be very advantageous to 
a payload. These situations include the following, 

1. A payload program, planning initial launches 
on an expendable launch vehicle with later 
transition to the Shuttle, must consider the 
dynamic lateral loads resulting from the Shuttle 
events* Since these payloads were not designed 
for the high lateral loads that can result from 
events such as the Shuttle landing and liftoff 
conditions, some type of load alleviation scheme 
may be required to avoid the modifications and 
additional weight associated with strengthening 
of the spacecraft. 

2. K the payload weight is limited by an expendable 
launch vehicle capability and structural beef-up 
is required for loads encountered during ascent 
or landing when the payload i$ in the Space 
Shuttle, load alleviation devices can be used 

to minimize the payload weight change so that 
it can remain compatible with the expendable 
launch vehicle. This is most likely to occur 
with payloads transitioning from expendable 
launch vehicles to the Shuttle. 

3. When the payload weight is limited by the upper 
stage capability, load alleviation devices may 

be desirable to minimize structural weight. This 
may happen on new payloads or on payloads 
transitioning from an expendable laiinch vehicle 
to the Shuttle* 
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4 , 


If the payload is designed for the orbiter using 
predicted dynamic loads which are later refined 
or revised so that the loads exceed the design 
loads, load alleviation devices may be used 
to avoid requalification at the higher load levels. 

There are several general approaches to be investigated 
when payloads are designed for loads which prove to be non- conservative. 
For example, a different landing technique, i* e. , lower sink rate, 
may be provided to reduce the landing load on the payload. Second, 
in order to carry the loads through the payload structure, a beef-up 
of the payload structure can usually be accomplished. Third, the use 
of load alleviation devices such as dampers, absorbers, and snubbers 
can be utilized to reduce the loads due to dynamic amplification. In 
order to properly consider the latter alternatives and evaluate feasibility 
and costs, as \vell as impacts on payload design and operation, data 
are needed by the user on potential load alleviation devices. 

2.1.3 Operating Plan 

2. 1.3.1 Technical Objective 

The technical objective is to furnish information needed 
by the user on STS dynamic load alleviation concepts. This information 
would be sufficient to: 


1. Show feasible concepts for load alleviation devices 
applied to reduce payload design loads to accept- 
able levels during orbiter transient events 

2. Provide a list of load alleviation devices, suppliers 
of currently available devices, concept advantages 
and disadvantages, and recommendations for use 

3. Provide methods of analysis and orbiter character- 
istics (e. g. , orbiter bending under load, see 
Section 2.5, and dynamic characteristics) for 
estimating static and dynamic loads in the orbiter/ 
payload combination. 


4. Describe the effects of load alleviation devices on 
typical payload loads test programs 

5. Provide trade data comparing solutions for load 
problems by modifying Shuttle operation, or by pay- 
load strengthening, or by load alleviation devices 

6. Provide typical effectiveness data for load alleviation 
approaches applied to a reasonable number of different 
types of payloads (i. e,, high energy; low altitude; 
multiple payload launch; single payload launch; long, 
heavy payloads; and long, light payloads). 


2, 1. 3. 2 End Product 

The end product will be a document containing a matrix of 
load allevialioii device concepts with advantages, disadvantages, and 
examples ol effectiveness for each. Trade data comparing the use of 
these devi< es with alternative methods of solving the loads problem 
should be well documented. Recommendations regarding application of 
these devices will be needed. 

2. 1. 3. 3 Milestone Schedule 

Actual application of load alleviation devices could be coii- 
sidcred as a part of new start payload programs in FY 77. At that time 
they would most likely be considered for transitional payloads which were 
not designed fur the Shuttle load environment. 

2. 2 DATA REQUIRED BY STS USER ON FAILURE MODE 

EFFECTS FOR STS/ PAYLOAD INTERFAX 

2.2, 1 Technical Summary (Objectives) 

The STS user requires failure mode and effects data for equip- 
ments interfacing with his payload. Payload projects would normally 
carry out a failure mode and effects analysis for the spacecraft or experi- 
ment itself. The inputs to this failure mode and effects analysis include 
data required by the project from the interfacing equipment. 


The objective, then, is to furnish failure mode and effec»s 
data (resulting from failure mode and effects analyses) on: (1) orbiter/ 
payload interface equipment, (2) lUS/ payload interface equipment, and 
(3) Tug/payload interface equipment, to the STS users. 

2.2,2 Justification 

The STS users need failure mode and effects data on launch 
vehicle /payload interface equipment, including any protective devices 
included on the orbiter side of the interface. This need is established 
for payload projects where it is desired to: 

1, Consider possible requirements for payload protection 
devices on the payload side of the interface 

2, Accomplish failure mode and effects analyses (FMEA) 
on the payload including the integrated launch vehicle/ 
payload phases of operation. 

The inclusion of devices to protect the payload from transient 
and out-of-spec phenomena at the interface normally depends on several 
factors. In addition to understanding the consequences of possible failures 
in the interface equipment and the probability that the failure will occur, 
the payload project would also normally consider the consequences of 
adding the protective device (e.g. , cost, weight, and complexity) and the 
criticality of the failure effects to payload operation. In addition to 
identifying the failures, failure modes, and effects for the interface 
equipment, it is thus also desirable to understand the frequency of 
occurrence. For instance, rare power interruptions of short duration 
can many times be tolerated whereas frequent, long-duration power inter- 
ruptions may be intolerable to a payload. 

It is desirable to obtain and present the data once, for all 
committed STS users, rather than to furnish the data repeatedly to each 
committed user. 


2.2,3 


Operating Plan 


2. 2. 3.1 Technical Objectives 

The technical objectives of the STS User Data Requirements 
Plan on failure mode effects for the STS/payload interface arc to furnish 
the following types of failure mode and effects data: 

1. Failure mode description 

2. Any component redundancy provisions 

3. An estimate of the frequency of the occurrence of the 
failure 

4. Failure rcpairability in orbit 

5. The effects of failure on equipment function (e»g, , 

production of errors, cessation, interruption, or other 
transient behavior) 

6. Protective devices on the launch vehicle side of the 
interface 

7. Alternative modes of operation. 

For the orbiter these failure mode and effects data are needed 
for the following interface areas: 

1. Or biter /payload attachments and structural support 

provision 

2. Ox*biter power for payload use 

3. The remote manipulator 

4. Orbiter data handling including data storage, computa- 
tions, and communications 

5. Orbiter- supplied cooling 

6. Payload caution and warning system 

7. Payload fluid filling 

8. Orbiter bay venting and draining 

9. Orbiter attitude and navigation handoff data 

10. Orbiter service panels (consider human error) 

11. Orbiter rendezvous radar capability 

12. Orbiter payload lighting. 
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In the same way, failure mode and effects data on orbiter equip- 
ment affecting the payload is needed, including: 

1. Orbiter transmitters (effects on electromagnetic 
compatibility} 

Z, Orbiter reaction control system. 

2. 2. 3. 2 End Product 

The end product is a report of the failure mode and effects on 
the orbiter /payload interface equipment incorporating the areas described 
above. It is recommended that a similar set of data be made available 
for the initial upper stage/payload interface equipment and Tug/payload 
interface equipment as these launch vehicle elements are defined. 

2. 2, 3. 3 Milestone Schedule 

It is recommended that the orbiter failure mode and effects 
data be made available by the end of calendar year 1976 since it will probably 
be needed for satellite new start development in fiscal year 1977, It is 
recommended that the initial upper stage interface failure mode and effects 
data be made available at the end of fiscal year 77 since this appears to be 
the earliest opportutiity even though lUS payload new starts could occur 
as early as fiscal year 1977. 

2, 3 DATA NEEDED BY STS USER ON PREDICTED PAYLOAD 

ACOUSTIC Environment for lcw^ payload risk 

2. 3. 1 Technical Summary (Objectives) 

The STS user is furnished payload acoustic environment data 
predicted on the basis of previous launch vehicle experience scaled to 
apply to the Space Shuttle. These data are soon to be supplemented with 
the results of 6,4 percent scale Space Shuttle vehicle model testing, again 


Healed to apply to the full-scale Space Shuttle, Since scaling of the data 
is approximatej there is a level of uncertainty associated with the 
results. The actual payload environment is not expected to be known 
until after several flight tests instrumented for acoustics and made with 
several different payload configurations in the bay. 

The problem, then, is to estimate a worst-case acoustic 
environment prediction (sound pressure level vs frequency) v/hich, if the 
payload were designed to withstand it, could lower the risk of having 
to requalify and perhaps redesign the payload after Shuttle orbital flight 
test acoustic data becomes available. 

The objective, then, is to furnish a 3-sigma, worst-case 
acoustic environment prediction based on an uncertainty or potential error 
analysis of the data available and considering the possibility of the effects 
of orbiter drift {away from the exhaust holes) during liftoff. 

2.3.2 Justification 

The STS user needs payload acoustic environment data for 
design and qualification of the payload hardware. The primary design 
problems are expected to be encountered at low frequency, high amplitude 
conditions. Protection against payload damage under these conditions 
is primarily obtained by design of appendages (such as antennas and 
solar panels) and their supports so as to withstand the environment. 
Because of the high cost of rework, re qualification, and the associated 
delays, a payload project should consider and may elect to design for 
a worst-case environment. Thus the satellite design may be more 
rugged but the project would be certain to avoid program delays and 
overruns due to the acoustic environment. For the payload project to 
specify this environment, a worst-case acoustic environment prediction 
is needed. 
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It would be desirable to obtain this worst-case environment 
description all at once so that all potential and committed STS users 
could have consistent data with which to specify their payloads. 

Z. S, 3 Operating Plan 

2. 3. 3. I Technical Objectives 

The technical objective is to furnish the STS users with worst- 
case acoustic environment predictions for the STS payload bay, with 
emphasis on sound pressure levels predicted during liftoff. In estimating 
the worst-case conditions, potential errors in scaling the available data, 
potential effects of payload configurations in the bay {e. g«, upper stage 
plus payload and a sun synchronous satellite), and such potential external 
irifluences as the relationship of the launch vehicle to the pad during lift- 
off should be accounted for. 

2.3. 3. 2 End Products 

The end product of the STS User Data Requirements Plan for 
predicted payload acoustic environment for low payload risk is a worst- 
case acoustic prediction for the STS payload bay (soupd pressure level 
vs frequency) and a report of tlic analysis and assumptions used to obtain 
that environment. The report should also discuss the expected utilization 
of the data to assist the user in the interpretation of the iirformation. 

2 . 3j. 3. 3 Milestone Schedule 

These data will probably be needed at the end of calendar year 
1976 to support new payload start development in fiscal yeai’ 1977 since 
payloads for Shuttle operation are most likely to be initiated in that year. 
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2. 4 DATA REQUIRED BY STS USER ON FLIGHT MANIFESTS, 

MULTIPLE PAYLOADS, AND SCHEDULING 

2,4. 1 Technical Summary (Objective ) 

The data needed by the STS user for scheduling payloads onto 
future flights and data needed to be compatible with multiple payload mani- 
fests have not been found in the STS User Plan Study, Policy guidelines 
are needed for potential Shuttle users concerning multiple payloads to be 
carried in the Shuttle. How and where this information can be obtained by 
the user needs to be stated. For multiple payload flights j the responsibility 
(user, user-purchased service, or STS operator?) for performing the 
various integrated system analyses (i. e., mission analysis, loads 
analysis) and establishing the data requirements and schedules needs to 
be established. 

2,4.2 Justification 

In developing, supporting, and operating a payload to be trans- 
ported by the STS, the user is concerned with and normally responsible 
for the payload. The integrity of the user's payload and the success of a 
user's mission depend on many considerations, among them the flight per- 
formance of the vehicles, the loads and environment experienced, and the 
launch window. For STS flights transporting more than one payload (mul- 
tiple payloads), these considerations can be significantly affected by the 
transportation of the additional pa yload(s). Relative to flight with the 
user's payload only, the additional payloads : 

1. Add to the STS payload launch weight 

2. Require additional on-orbit AV 

3. Require additional STS flight duration 

4. Change the mass distribution and stiffness of the 
integrated orbiter /payload 

5. May add to the contaminants 
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May change other aspects of the environment 
(e. g» , acoustic and thermal) 

May affect the launch schedule or launch window 

May use or biter power, cooling, telemetry, or other 
orbiter services 

Limit the options for payload location or position in 
the payload bay. 

The user will need data on these interface characteristics 
for comparison payloads as well as information on the effects on the user's 
payload. 

2 * 4, 3 ' Operating Plan 

2.4. 3.1 Technical Objectives 

The technical objective is to furnish data to the STS user cover- 
ing the following: 

Policy guidelines, procedures, and rules for scheduling 
flights and for multiple payloads in the Shuttle 

Data on the effects of companion payloads on a user's 
payload (see items 1 through 9 under 2.4.2, Justification) 

Schedules, procedures, responsibilities, and data 
requirements for multiple payload mission analysis 
and other integrated system analyses. 

2. 4. 3.2 End Product 

The end product of this study will be a document containing 
the above types of information, 

2. 4. 3. 3 Mile stone S chedule 

Since multiple payloads will be flown on Shuttle flights early 
in the 1980s, these data will be needed as soon as possible. 


X. 

2 . 

3. 


6 . 

7. 

8 , 

9. 


.-..I. 


2.5 DATA REQUIRED BY STS USER ON ORBITER PAYLOAD 

I BAY DEFLECTION 

2, 5, 1 Technical Summary (Objective ) 

Studies have shown that adding a fifth attach point for certain 
payloads mounted in the or biter within the c,gi coristraints reduces the 

?• i 

attach point loads to acceptable levels. This fifth attach point, however, 
complicates the load analyses for the payload. Any loads induced by i; 

orbiter deflection must be added to the static and dynamic loads. 



The purpose of the orbiter payload bay deflection data is for 
use in determining payload loads induced by orbiter deflection, i. 

2.5,2 Justification f 

. ... «iin ■ I'- 

... . 

When orbiter attach point load analyses are performed for 

certain large, heavy payloads mounted in the orbiter within the c, g. con- | 

straints, the results show that allowable loads at otte or more of the attach ; 

points are exceeded. A solution proposed for this problem is to add a fifth f 

point for attachment of the payload. When this is done, the load analyses 

for the payload and cradle or adapter become more complex in that loads 

, • 'i' 

due to orbiter deflection now add to the static and dynamically induced I 

loads. Orbiter payload bay deflection is due to air loads and propulsive I 

forces at maximum dynamic pressure> thermal distortion and air loads 

at reentry, air loads and landing impact loads at touchdovm, and residual [ 

thermal distortion during post- landing soak back. It is desirable to obtain j 

and present the data once, for all STS users, rather than to furnish the 

data repeatedly to each user. 

f 
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2.5.3 


Operating Plan 

2. 5.3. 1 Technical Objective 

The technical objective of the STS user data requirements 
plan on orbiter payload bay deflection is to furnish relative deflection 
data for the orbiter in three coordinates for the payload attach points. 

Data should cover the following conditions (the critical condition is 
expected to be touchdown); 

1. Orbiter payload bay deflection as a result of aerodynamic 
and touchdown impact forces 

2. Orbiter payload bay^^^ deflection as a result of aero- 
dynamic and propulsion forces at maximum dynamic 
pressure 

3. Orbiter payload bay^^^ deflection resulting from 
thermal distortion and air loads at reentry of the orbiter 

4. Orbiter payload bay^^^ deflection resulting from 
residual soak back heating after landing 

5. A sample load analysis demonstrating the use of 
this deflection data for calculating payload loads. 

2. 5. 3.2 End Product 

The end product will be a document containing the deflection 
data to be used for payload load analyses ami examples demonstrating 
the use of the data. 

2. 5.3. 3 Milestone Schedule 

Heavy payloads are scheduled for launch in 1980 and 1981, 

With normal lead times, these data will be needed as soon as possible. 


(1) With no payload in the bay. Data regarding the influence of the 
payload on deflections is also needed. 
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2.6 


ADDITIONAL DATA REQUIREMENTS FOR SPACELAB 
USERS 

2.6, I Technical Summary (Objectives) 

Extensive and detailed data are required by Spacelab 
users. Data in addition to that already available are needed for the 
definition phase (Phase B) as well as for the devolopnient and operations 
phases of an experiment project. Spacelab users who require this 
information for program success include the experimenters, experiment 
svippliers, experiment support equipment supplier, and experiment and 
experiment support equipment integrator. 

Since the Spacelab system will consist of two parts, the 
pressurized module and the unpressurized pallet, two separate sets 
of data will be nece'ssary. Data common to both parts can be cross 
referenced as supplied in other sections of a Payload/Shuttle User Data 
Requirements Matrix. The sections of this matrix will consist of; 

(1) pressurized Spacelab/ experiment plus support equipment interface 
data, and (2) pallet /experiment plus support equipment interface data, 

2.6.2 Justification 

An extensive list of potential scientific and technology pay- 
loads has been recommended for inclusion on the Spacelab system. 

These include both pressurized and unpressurized experiments with 
widely varying objectives and diverse interface requirements with the 
STS. Several of these will be in Phase B shortly and must begin specifi- 
cations and design based on accurate and detailed data regarding Spacelab 
characteristics. At present these required data are not available for 
use by Spacelab payload design groups. 


2, 6.3 


Operating Plan 


2. 6. 3. 1 Technical Objective 

The technical objective of this study is a Payload /Shuttle 
User Data Requirements Matrix which will provide potential users of the 
Spacelab v/ith sufficient information to complete the definition, develop- 
ment, and operation phases for flight payloads. This objective should 
provide detailed data for both (1) the pressurized module, and (2) the 
unpressurized pallet of Spacelab and interfaces to the Shuttle. 

2. 6. 3. 2 End Product 

The end product will be a matrix of two separate sections 
of interface data (the pressurized module and the unpressurized pallet) 
for users including the following categories; 

1, Administrative (data related to scheduling, flight 
manifests, proprietary rights, user costs, and 
experiment/Spacelab interface control) 

2, Equipment environments (contamination data) 

3, Ground support facilities and services (ETR and WTR) 

a. Integration 

b. Pre-flight 

c. Post-flight and retrieval 

4, Spacelab services, instruments, and standard support 
equipments (including data management power supplies 
pointing and navigation data; and cxew support data, 
including EVA data) 

5, Provisions for experimenters onboard the STS 
Spacelab experimenter training and qualification 
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7. Physical constraints and mechanical interfaces 

a. Experiment/Spacelab interface drawings 

b. Payload configuration and dynamics 

c. Thermal 

8. Physical characteristics of payloads permitted 
(e, g. , weight and dimensions) 

9. Integration procedures, requirements, and instruc- 
tions for: 

a. Level III integration (integration of experiment 
plus support equipment with Spacelab or pallet) 

b. Level II integration (integration of pallets and 
Spacelab elements into a sortie payload unit) 

c. Level I integration (integration of sortie pay- 
load unit into the Space Shuttle), 

10. Operations (ground operations and flight operations) 

a. Flows and sequence of events 

b. Timelines 

c. Responsibilities 

d. Management 

2.6, 3, 3 Milestone Schedule 

These results are needed before the beginning of FY 1977 
to prepare for the anticipated start of Phase B definitions of probable 
Spacelab payloads. It is recommended that a preliminary edition of 
the data be made available as early as possible, even though it 
is incomplete. Subsequent editions should also be provided as new data 
are developed or significant changes are incorporated. 
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3. 


SUMMARY OF STUDY ACTIVITIES 


The activity record for the study is presented in Figure 
3-1. The early task of obtaining additional documents for the NASA 
data bank stretched out longer than originally anticipated, with the 
bulk of the documents being received by the end of calendar year 1974. 
The elapsed time was largely used in developing the data requirements, 
organising them in matr^ form, and reviewing these both in-house 
and with NASA. The resulting data requirements matrix is presented 
in Section 7 of this volume. The data requirements were pTalled from 
the reference material on payload programs which had flown on expend- 
able launch vehicles. The user data needs being studied, however, 
are for the Space Transportation System users, therefore STS payload 
studies were used to derive the data requirements peculiar to the STS 
and its operations. In addition, meetings were held to discuss STS 
user data requirements with the objective of finding any additional data 
requirements which would not be obvious from Ihe documentation. 

The list of user data requirements was not only reviewed by Aerospace 
specialists, but also by the in-house NASA study directors. Aerospace 
management, eind NASA Headquarters personnel, and were sent to 
KSC. MSFC, and JSC for comment. 

Reference document reviews were initiated in January 
of 1975. By the end of February, 42 documents had been reviewed 
by the study team; by the end of March, 77 documents; and by the end 
of April, over 100. The summaries of the reference reviews are con- 
tained in Section 9 of this volume of the report. 
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ACTIVITY 


Plan Study 


Obtain Additional Docu- 
ments for Data Bank 

00 

1 

Develop Data Require- 
ments Matrix 


Reference Document 
Reviews 


Define User Data Require- 
ments and Write Statements 
(RTOP Format) 


Write Report 


Figure 3-1, 


Activity Record, STS User Plan (User 
Data Requirements) Study 
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The documents that were found to contain data required 
by the STS user in accordance with the User Data Requirements Matrix 
were entered into the Matrix by reference key numbers. The Matrix 
linking the data requirements with the reference key numbers is presented 
in Section 8 of this volume. A table was also prepared to show the 
data in the references for each user data requirement for potential 
STS users making payload project studies in the concept and definition 
phases. This table is presented in Section 6. 

The user data requirements listed in the Matrix which 
were inadequately covered by the reference material were noted, and 
studies were initiated for the purpose of defining user data requirements 
in detail and writing statements describing the user data needed (in 
RTOP format). These statements are presented in Section 2 of this 
volume of the report. User data requirement definition studies which 
were accomplished resulted in information in addition to that reported 
in Section 2. 


4. 


UTILITY OF STUDY RESULTS 


The statements o£ user data needed in addition to that avail- 
able in tlie documents reported in Section 2 of this volume were written 
for consideration by NASA. The statements are recommendations 
resulting from the study which are escpected to lead to making the data 
described available to the STS user when tliese recommendations are 
implemented. The statements are written in a NASA Research and 
Technology Operating Plan (RTOP) format since the activities related 
to implementing these recommendations are expected to be considered 
by NASA along with other activities described in this same format. 

The STS User Data Requirements Matrix describing the 
data available to the user (see Section 8) is an organized method of 
presentation enabling the user to rapidly discern which references 
contain information applicable to his payload project. Thus the Matrix 
can function as a specialized catalog. By making use of this catalog, 
a STS user can avoid duplicating the work already accomplished by 
other organizations. Those interested in planning for payload projects 
or carrying out planning functions for, future space programs can see 
what data is currently available and what data may be available in 
the future. 


The references of data available have been organized into 
a table particularly useful to payload projects carrying out conceptual 
payload studies or payload definition studies. This table is presented 
in Section 6 and relates the documented information to the user data 
requirements for .the potential STS user requiring conceptual and 
definition studies. 
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5. 


RECOMMENDED ADDITIONAL EFFORT 


Pursuing the STS User Plan Study it was noticed that NASA is 
planning to obtain and document data relative to several critical areas 
for the STS uiser. It is recommended that in future studies these areas 
be reviewed again since it was assumed in this study that the plans 
would be carried out in order to obtain the inf ormation f or the user. 

The list is shown below. 

1. Remote Manipulator System, Detailed Capability Data and 
Corresponding Payload Deployment Sequence 

2. Payload Req.uirements and Sequencing for Rendezvous and 
Docking to the Orbiter 

3. Electromagnetic Compatibility and Electromagnetic 
Interference for Users in Phase B and the Following 
Phases 

4. Payload Design Loads, Primarily Integrated Payload/ 
Orbiter Dynamic Loads 

5. Identification, Capability, and Utility of STS Simulators 
for the Orbiter /Payload Interface 

6. JSC Shuttle Operational Data Book - Contents needed 
by the user for mission analysis currently has much 
of the information onoissing 

7. Reentry and Terminal Flight Phase Constraints Affecting 
the Mission (e. g. , return opportunities) 

Several areas of user data requirements were related to hardwar 
and STS capability, which are in a state of development? a detailed User 
Plan study at this time is therefore inappropriate. The orbiter avionics 
system information appeared to be in a state of flux, reflecting changes 
in the system, and it is recommended that additional effort be expended 
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6 . 


POTENTIAL USERS DATA REFERENCES 
(MATRIX SHEETS) 


A Matrix is presented in this section displaying the data 
reqtiirements and data av.ailable for potential users. The complete 
matrices include committed user data requirements and separate the 
data requirements information (see Section 7) from ihe data available 
information (see Section 8) because of space limitations in the Matrix 
boxes. For the convenience of the potential user, these two matrices 
have been combined. The User Data Requirements Matrix is broken up 
into eight sections: 

1.0 Payload /Launch Site Ground Support, ETR 

2.0 Integrated Payload/ STS Vehicle Ground Operations, ETR 

3.0 Payload /Launch Site Ground Support, WTR 

4.0 Integrated Payload /STS Vehicle Ground Operations, WTR 

5.0 Payload /Shuttle Integrated Flight 

6.0 Payload /Upper Stage Integrated Flights 

7.0 Users Guide and Payload /Ground Terminal Interface 
Descriptions for Data Transfer, Communication and 
Tracking Networks, and Ranges 

8. 0 Information for STS System Integration and Support 
for a Space Project, 

The item for which the data is required is listed in the left-hand 
column of the Matrix, The data needed by a user varies with the maturity 
of a payload project. Thus, the potential user's activities are broken 
down into three typical phases: Pre-Phase A, Phase A, and Phase B. 
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Pre-Phase A activities represent the very early work, and 
usually concentrate on such tmique features of a new payload program 
as the e3iperiments. These early considerations are normally low 
budget studies. 

Phase A is the concept phase, where the primary objective 
is to prove feasibility of the system to convince management that 
Phase B effort is worthwhile. Design work is usually top-level con- 
ceptual effort. Analyses performed usually do not go into detail. 

Phase B corresponds to the definition phase of a new 
system. System tradeoffs and design traideoffs are considered in some 
detail for the purpose of optimizing the system, minimizing the costs, 
and assuring competitiveness. From the Phase B activity, a baseline 
design usually emerges with its associated project cost and schedule 
estimates and operational plans. 

The Matrix is arranged in this way to show typical phases 
of a satellite project; not all space projects go through each phase. 

Entered into the Matrix are several kinds of notations. 
Whenever an "f” appears, it indicates that the column in which it 
appears is the first phase in which the data would normally be needed. 
When a appears, it indicates that the data is normally required for 
that phase of the project. When a appears, it means that it is nor- 
mally desirable to have the data for that phase of the project but that 
the studies can normally proceed using consistent assumptions or by 
treating the ar ea parametrically. 



The third type of notation appearing in the Matrix consists 
of letters combined with numbers and is a key to- the reference document 
list indicating which document contains data p-ertinent to the data require 
ment and is applicable to the phase in which the notation appears. 

The list of keys and references are in Section 9. 

A fourth type of notation appearing in the Matrix is notes 
which indicate that the data required are either missing or available 
but need to be documented. The notation "U.S," stands for "User 
Supplied" and denotes that the reference documentation states that the 
user supplies the service or equipment and therefore the data. 

For example, the user normally would not be concerned 
with the payload preparation facilities before Phase B since payload 
preparation is not normally a feasibility problem or a cost driver (see 
Matrix 1.1, Data Requirements for Payload Preparation). However, 
in Phase B, where the user is concerned that his cost include all 
applicable items, he would normally consider payload preparation to 
assure himself that no costly modifications were needed to the launch 
site facilities in this area. Thus the data is first needed and required 
in Phase B, and the source found for this information is reference 
GS-15. 

The documents used in this study are listed in Section 9.1. 













PHASE A 


PHASE B 
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i. 
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STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 

1.0 PAYLOAD /LAUNCH SITE GROUND SUPPORT, ETR 

i.E STS System Support Equipment (Equipment, Lists, Equipment and 
Interface Descriptions, Services Offered, Contact, Cost) 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS 

PRE-PHASE A 

PHASE A 

PHASE B 

K Payload Checkout 




a. Electrical 


f,(z) EBM-6, 11; GS-3, 

0 GS-3, 14, 15; 



4,5.6,15 

RT-8 

b. Mechanical 


f,@ EBM-6, 11; GS-3 

d) GS-IS; RT-8 

c. Software 


f,© EBM-6, 11; GS-3, 

(T) GS-3, 14, 15; 



4,6,14,15 

RT-8 

2* payload Servicing 




a. Propellants 



f,0 GS-3, 14, 15 

b. Gas Storage and 



f,0 GS-3. 14, 15 

Supply 




c. Calibration 




d. Power Supplies 




(1) Portable 



f,0 U.S.- 

(2) Installed 



£.0 GS-3;U,S.* 

e. Portable Connectors 




and Adapters 




f. Standard Portable 



£.0 U.S.'S 

Test Equipment 





* From GS- 15, U* S* = User Supplied, 
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STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE; STS SYSTEM 

1* 0 PAYLOAD/ LAUNCH SITE GROUND SUPPORT, ETR 

1*2 STS System Support Equipment (Eq^uipment, Lists, Equipment ahd 
Interface Descriptions , Services Offered, Contact, Cost) 


. PAYLOAD 
. PROGRAM 
PHASES 

data 

REQUIREMENTS FOR?\^ 


PRE^PHASE A 


PHASE A 


PHASE B 

f,CD 

f,® 

(3) 

GS-15; RT-8 

f.® 

GS-15 

f,® 

d) 

GS-3, 14, 15 
GS-3, 14; U.S.- 

f.® 

f.® 

GS- 15 
GS-15 

i,® 

GS-3; U.S. 


(1) Lstb {at JSC) may he used for some large payload elements (Spacelabr upper stages* LST)* 

(2) Data acquisition, transmission, recording, reduction, and processing equipments {location 
capacity, software)* 

(3) Data applicable to Committed user is available* 

^ From GS-I5, U.S. = User Supplied* 
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STS POTENTIAL USER DATA RmiimiED REI.ATIVE TO THE STS SYSTEM 
i. O PAYLOAD /LAUNCH SITE GROUND SUPPORT, ETR 

L 3 ■ STS System Schedules, Event Timing, Time Lines, and Constraints 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

PRE- PHASE A , 

, PHASE A 

REQUIREMENTS 




PHASE B 


Cargo Bay Mating 

a* Pre-Pad 

b# On^Pad 

Payload Checkout 
Periods Available 

Duration of Payload 
Dormant Periods as 
Imposed by STS 

Payload /Shuttle 
Integrated Test(s) 

a* Pre-Pad 
b. On-Pad 
Countdown 
a* Scheduled 
b. Unscheduled Holds 
Recycle from Launch 


F acility Oc cupanc y 
Normal Duration and 
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STS’ POTENTIAl. USER DATA REauIRED RELATIVE TO THE STS SYSTEM 
2.0; INTEGRATED PAYLOAD /STS VEHICLE GROUND OPERATIONS, ETR 


2, 1 Equipment (Pre- Launch, Launch] and Operatioqai Capabilities, 
Specifications, and Constraints 


• PAYLOAD 

. . PROGRAM: 

PHASES 

DATA 

REQUIREMENTS F0RT^\^ 

PRE-PFIASEA 

' PPIASE A. 

:PHASE B 

1 * Shuttle Picture and 


£,© EBM-6; F-1;JP-13; 

© CS-3(1), 14. 13 

General Flow 


GS-3{1), 14, 15 


2. Upper Stage(s} Picture 

f,(|) EBM-6: GS-15 

Q EBM-6: GS-15 

© GS-15^^^ 

and General Flow 




3* Cargo Bay Ground 




Environment (Thermal, 




Dynamic, Contamination] 




a,. :dpF- ", 



f.© F-6^S-3^^\ 14. : 

b. VAB . 



f,© GS-3(^), 14, 15 

c. Transport to Pad 



f,© F-6; GS-3, 14,15*^^ 

d. PGR 



£,© F-6; GS-3, 14,15^^^ 

e. Post" Land ing^^^ 

■ ■■■ ■ - ■■■-.' ■ . 


f,@ F-6: GS-3,14, 15^^^ 

4. Launch Constraints | 




a. Environmental 


(4) 

(4) 

b. Calendar Limitations 


(4) 

8^’ (4) 

c. Range Safety (Inch 

f.© EBM-6;GS-3^^^ 15;| 

f,© EBM-6;GS-3^^^ 15; 

GS-3^^\ 15; F-1 

Launch Azimuth) 

' i 

■ ■ ' ' i 

■ ■ . . 1 

F-1 

, . . " ; * ' ’ , ■■■ ' . ' ■ j 

F-1 



(1] Partial. 

(2) Thermal environment important. 

i 3) If launch window critical. 

4) Data applicable to committed user are available, see Section 8. 0 . 



















STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 

2.0 INTEGRATED PAYLOAB/STS VEHICLE GROUND OPERATIONS, ETR 

2. 1 Equipment (Pre- Launch, Launch) and Operational Capabilities, Specifications, 
and Constraints 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS PORT''''---.,,.,..^^^^ 

PRE-PHASEA 

PHASE A 

■ 

. 

PHASE B 

5. Shuttle Payload Attach- 
ments and Structural 
Support Provisions 






a. Design 


f.© 

EBM-6;KP-4, 14, 
15(A'75) 

© 

EP-15(A'75) 

b. Locations 


f,© 

JP-ljEP-4;GS-3; 

EBM-6 

© 

JP-liGS-3 

c. Ground Loads 
Accepted 


L© 

EP-4;EBM-6; 

GS-3 

© 

GS-3 

d* Latches, Fittings, 
Attachments 


i.© 

EP-4; EBM-6J 
GS-3 

© 

GS-3 

e. Indexing 


L© 

EP-4J EBM-6; 
GS-3 

© 

GS-3 

6, Nominal Operational 
Constraints 





GS-3^14, 15^^^ 

a. Payload Requested 
Countdo^Vn Mods. 




£,© 

b. Safety During 
Ground Operations 

c. EMC 



* 

j 

£.© 

f,® 

GS-3,15| EP-17 
GS-14,15^^^ 

d. Payload Ground 
Crew 

- 


! 

L© 

(2) 


(1) Partial. 

{?) Data applicable to committed user is available, see Section 8.0, 



'i 
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STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 
2.0 INTEGRATED PAYLQAD/STS VEHICLE GROUND OPERATIONS, ETR 


2, 1 Equipment {Pre- Launch, Launch) and Operational Capabilities, 
Specifications, and Constraints 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS 

PRE- PHASE A 

PHASE A 


Nominal Operational 
Constraints (Cont'd) 




e* Installed Payload 

Access (Pre-* Launch 
and Post- Landing) 



f.® 

f. On- Pad Maintenance, 
Assembly, Checkout 



f.® 

g. Contamination 



f.® 

h. Umbilicals 



f,® 

i. Ground Access , 

Panels 



f.® 

j. Natural Environm*t, 




7. Payload Services Fur- i 
nished by Orbitei or 
Orbit er Facilities (While 
on the Ground) j 




a. Payload Momtoring 

b. Data Handling 

c. Venting & Draining | 
d* Electrical Power 

e. Payload Cooling 

! 




PHASE B 


GS-3^^^ 14,15 

GS-3, 14, 15 

GS-3, 15 

GS-3 

GS-3 

GS-3, 11 







(1) Partial, 











ST-9 


■ N 

■ !■ 


STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 
3. 0 PAYLOAD /LAUNCH SITE GROUND SUPPORT, WTR 

3*1 Facilities for Payloads (Facility Function, Operation, Description, 
Environment, and Cost Data) 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS FOR?""'--.,.^^ 

PRE- PHASE A 

PHASE A 

PHASE B 

1, 

Payload Preparation 




GS-2, 15 


2. 

Laboratories and 



£,(D 

GS-12, 15 



Calibration Service 







— Aneekoie-Ghambe-r- 







—Antenna Range- ■ 






-&»- 







6. 

Payload /STS Mating 




CS-1,16^’'' 

s 

4 , 


a, Orbiter 



f.CD 



b. Upper Stage 



f.d) 

GS-1,16 


7. 

Post-f Landing Removal 



frCD 

GS-l,i& 


8. 

Payload and Payload 







Support Equipment 







Storage and Storage 







Environment 






9* 

Payload Support Equip- 







ment Maintenance 






10, 

Office Space 



f,® 

GS-2, 15 


11. 

Solid Rocket Motor and 







Electro-Explosive 







Storage 

• 






(1) GS-16 data available approximately July 1976. 













STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 
3.0 PAYLOAD /LAUNCH SITE GROUND SUPPORT, WTR 


3*2 STS System Support Equipment (Equipment, Lists, Equipment and 
Interface Descriptions, Services Offered, Contact, Cost) 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS FOR?\^ 


Payload Servicing (Cont*d) » 

g* 

Simulators 

(1) 

(2) Integration Veri- 
fication Equip*! 
(IVE) 

(3) Mission 
Simulation 

h. 

(2 ) 

Data Processing' 

i. 

Contamination 

Control 

j.. 

Cleaning 

k. 

Repair 

L 

Weight & Mass 
Properties Measure- 
ment Equipment 

m. 

Thermal Condi- 
tioning 


PRE- PHASE A 


PHASE A 


PHASE B 



(3) 

f.CP 

G5-15; RT-8 

f.0 

GS-15 

f.Q) 

GS-2, 3. 4, 6, 7^^* 
12, 14, 15 


GS-3, 14; U.S.=i= 


GS-15 

f.(D 

U.S.* 

f.® 

GS-3; U.S.=!* 


(1) Lab (at JSC) may be used for some large payload elements (Spacelab, upper stages, LST)* 

(2) Data acquisition, transmission, recording, reduction, and processing equipments (location, 
capacity, software). 

(3) Data applicable to committed user is available, see Section 8.0. 

FromGS“15, U, S. = User Supplied* 


routing 













PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS FOrT''"''---^^ 

1. Payload Checkout 

a. 

Electrical 

b. 

Mechanical 


Software 

2, Payload Servicing 

a. 

Propellants 

b. 

Gas Storage & Supply 

c. 

Calibration 

d. 

Power Supplies 

(1) Portable 

(2) Installed 

e* 

Portable Connectors 
and Adapters 

L 

Standard Portable 
Test Equipment 


STS POTENTIAIj USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 
3.0 PAYLOAD /LAUNCH SITE GROUND SUPPORT, WTR 

3.2 STS System Support Equipment {Equipnient, Lists, Equipment and 
Interface Descriptions, Services Offered, Contact, Cost) 


PRE-PHASE A 


PHASE A 

PHASE B 

f,© 

GS-1, 3,4, 6,7, 15; 
EP-1 

Q 

GS-3, 15; RT-6 

f.© 

GS-I5 

<© 

GS-15;RT-8 

f>© 

GS-3,4, 6,7, 14, 15 

(D 

GS-3,14, 15;RT-8 



f.CD 

GS-3, U.S, * ' 



£,© 

GS-3, 15 



£.© 

U. S.* 



£.© 

GS-3; U.S.=i= 



f.© 

GS-2;U.S.« 


From GS-15, U. S, := User Supplied 












STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 

3. 0 PAYLOAD /LAUNCH SITE GROUND SUPPORT, WTR 

3.2 STS System Support Equipment (Equipment, Lists, Equipment and 
Interface Descriptions, Services Offered, Contact, Cost) 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS 

3. Payload Handling 

a. Physical Constraint 
b* Loads 

4, Payload Transport 

a* Physical Constraint 

b. Loads and 
Environment 

3* Environmental Pro- 
tection (e. g. , Bag) 

6. Security and Guards 

7, Communications 


PRE- PHASE A 


PHASE A 


PHASE B 


f , 0 u. s. - 

f, CD u. s. * 

f , (D u. s. * 

f,0 GS-3:U. S. 


From GS-15, U*S* = User Supplied 



STS POTENTIAL USER DATA EEQUIRED RELATIVE TO THE STS SYSTEM 
3/0 PAYLOAD/LAUNCH SITE GROUND SUPPORT, WTR 

3,3 STS Sjrs tern Schedules, Event Timing, Time Lines, and Constraints 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS FORT^.^ 

1. Cargo Bay Mating 
a. Pre-Pad 
b* On- Pad 

2p Payload Checkout 
Periods Available 

3. Duration of Payload 
Dormant Periods as 
Imposed by STS 

4* Payload /Shuttle 
Integrated Test(s) 

a. Pre-Pad 

b* On- Pad 

5, Countdown 

a. Scheduled 

b. Unscheduled Holds 

6. Recycle from Launch 
Scrub 


PRE- PHASE A 


PHASE A 


PHASE B 


f,(l) GS-15 

f,0 05-15,16^^^ 

f,(D GS-15. 16 



(1) GS- 16 data available approximately July 1976 




-21 


STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 
3.0 PAY LOAD /LAUNCH SITE GROUND SUPPORT, WTR 

3,3 STS System Schedules, Event Timing, Time Lines, and Constraints 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS 

PRE- PHASE A 

PHASE A 

PHASE B 

8* Facility- Occupancy 
Normal Duration and 
Constraints 

9. Servicing Time Avail- 
able to Payloads 

10. : Upper Stage Mating 

11. Post^XiEnding Access 
to paylqad 

12 « Pa yload R e mp val, 

Post“Lianding 


f,<D GS-1,15 

j 

I 

f,(I) GS-1,3 

f.® 

@ GS-1,15 









PRE- PHASE A 



<D 


STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 

4.0 INTEGRATED PAYLOAD/STS VEHICLE GROUND OPERATIONS, WTR 

4.1 Equipment {Pre- Launch, Launch) and Ope ratipnal Capabilities, 
Specifications, and Constraints 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS 


1. Shuttle Picture and 
General Flow 

2. Upper Stage(s) Picture f,® 
and General Flow 

3. Cargo Bay Ground 
Environmeut {Thermal> 
Dynamir:, Acoustic, 
Contamination) 

a. Orbiter Processing 
Facility 

b. Vertical Assembly 
Building 

c. Transport to Pad 

d. Payload Changeout 
Facility 

(3) 

e. Post-Landing' V 

4. Launch Constraints 

a. Environmental 

b. Calendar Limitations 

c. Range Safety (Incl, f,® 


Launch Azimuth) 


12 


CP^3 , 14 

f,® 

f,® F-^■Z^^^GSr3^^^ 

I0t^*,12 


( 1) Partial Coverage 

(2) GS-16 data available approximately July 1976 

(3) Thermal environment important 



GS-3^^>,15,16' 

0 


£.0 

F-61 GS-15^^\ 

f.CD 


f.® 

f.(D 

F-6; GS-3,15* 
F-6j GS-3, 15^ 

f.(D 

F-6; GS-3, 15^ 


CP-3,14 


• -"'r 











I 

I 


' ■ \ ly . 

li - 

• . 

STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM jj ' 

4,0 INTEGRATED PAYLOAD/STS VEHICLE GROUND OPERATIONS, WTR \ 


4. 1 Equipment (Pre-Launch, Launch) and Operational Capabilities, 
Specifications, and Constraints 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS 

. 

■ 

PRE- PHASE A 

PHASE A 

■ 

L ^ 

■ 

PHASE B 

L___ ^ 

1: 

i : 
!'■ 

\\ 

5, Shuttle Payload Attach- 
ments and Structural 
Support Provisions 







]\ 

\\ 

\ 

a. Design 


f.® 

EP-4 




i 

b. Locations 


f.® 

EP-4;JP-i;GS-3 

® 

JP-1; GS-3 



c. Ground Loads 
Accepted 


f,® 

EP-4; GS-3 

® 

GS-3 


* ii 

d. Latches, Fittings, 
Attachments 


f.® 

EP-4; GS-3 

® 

GS-3 


1 

ii 

■i; 

e. Indexing 


f.® 

EP-4;GS-3;JP-1 

® 

GS-3; JP-1 


f* Natural Environ, 







li 

6, Nominal Operational 
Constraints 







=i 

a. Payload Requested 
Countdown Mods, 




f.® 


1 

■i 

b. Safety During 

Ground Operations 




f*® 

GS-10^^Vl2; 

EP-17 


> 

c. EMC 




f.® 

GS-12. 15 


'/i 

d. Payload Ground 

Crew ' 

1 




f.® 



ii 

Vi 

n 

jj 


(1) Partial Coverage, 

(2) GS-16 data available appro:dmately July 1976, 


! : 


i i 




STS POTENTIAL USER DAT A REQUIRED RELATIVE TO THE STS SYSTEM 

4.0 INTEGRATED PAYLOAD/STS VEHICLE GROUND pPERATIONS, WTR 

4.1 Equipment (Pre- Launch, Launch) and Operational Capabilities, 
Specifications, and Constraints 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS FOrT"'^^ 


Nominal Operational 
Constraints {Cont*d) 

e. 

Installed Payload 
Access (Pre-launch 
and Post-landing) 

f. 

On- Pad Maintenance 
Assembly, Checkout 

g* 

Contamination 

h. 

Umbilicals 

i. 

pround Access 
Ipanels 

j* 

Natural Environ* 

7. Payload Services Fur- 
nished by Qrbiter or 
Or biter Facilities (While 
on the Ground) 

a. 

Payload Monitoring 

b. 

Data Handling 

c. 

Venting & Draining 

d* 

Electrical Power 

e. 

Payload Cooling 


PRE-PHASE A 


PHASE A 


PHASE B 


f,(T/ GS-15,16 

£,(l) GS-3 
f,(2) GS-3 

f,(D GS-3, 11 


(1) GS- 16 data available approximately July 1976 










STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 

4* 0 INTEGRATED PAYLOAD/STS VEHIC LE GROUND OPERATIONS., W.TR 

4.1 Equipment (Pre- Launch, Launch) and Operational Capabilities, 

Specifications, and Constraints 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS 


Payload Services Furnished by 
Orbiter or Orbiter Facilities 
(While on the Ground) (Cont*d) 

; f. Payload Changeout 

Launch Management 
Procedures 

9. Alternate Landing Sites 


PRE- PHASE A 


PHASE A 


PHASE B 




GS-15, 16^ 


(1) GS- 16 data available approximately July 1976, 











STS POTENTIAI. USER BATA REQUIRED REBATZVE TO THE STS SYSTEM 

5. 0 PAYBOAD/SHUTTBE INTEGRATED FLIGHT 

Interface Specifications, Vehicle Data, System Capabilities, Software, 
Policies and Procedures 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS FORT*’^^--.^^ 

- 

PRE-PHASE A 

1 _ T- I 1 

PHASE A 

PHASE B 

1. Flight Scheduling 








a. 

Responsibility and 
Management 









{1) ETR 



f.® 

JP-12, 13 

® 




(2) WTR 



f.® 


® 



b. 

Current Schedule 
Projection and 
Available Space 



f,® 


® 



c. 

Rules and Reqm’ta 



f.® 

EP-13; EBM-6 

® 



d. 

Flight Application & 
Scheduling Procedure 



f.® 

JP-12, 13 

® 



1 E, Manifests 








a* 

Multiple Payload 
Policy 

f.<D 

jp-12,13 

® 


® 



b, 

Weights Charged to 
Payload 


JP-1,5, 10 

® 

JP-1,5, 10 

® 

JP-1,5 



Manifest Manage- 
ment 



® 

• 

® 



3, Shuttle Performance 
Maps (Payload Weight, 
Spacecraft and Payload 
- Chargeable a.} - 

f. ® 

EBM-6,11; JP-1} 
F-1, 7 

® 

EBM-6,ll;JP-l; 
P-1, 7 





lij 










STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 
5, 0 PAYLOAD/SHUTTL.E INTEGRATED FLIGHT 


Interface Specifications, Vehicle Data, System Capabilities, Software, 
Policies and Procedures 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS POR?'''->...,,,^ 

PRE- PHASE A 

PHASE A 

PHASE B 

4* 

Flight Plans and Mission 
Analysis Data 







a^ Generalized Mission 
Analysis Data 

f,(T) EP-6,8j JP-2,6: 

F-1,7; WF-l,2, 3, 
4; EBM-11 


EP-2^^^7, 9, 10. 11 
WF-5, 6 


EP-2^^*;WF-5,6, 
7.8.9, 10 


b* Specific Mission 
Analysis” 1 Data 


f.Q 



Ci Flight Parameters 






5. 

User-Furnished 

Propulsion 







a, NASA Policy and 
Constraints 

} 

f.® 

DATA EXISTS, NEEDS TO 

BE DOCUMENTED 


b. Special Require- 
ments for Motors 

) 

f,CD 




6. 

Multi-Use Payload 
Adapter(s) 


f.(D 

EP-15(A'7S) 

® 

EP-15{A*75; 


(!) Inputs for performance and trajectory analyses. 
(2) Ui^S* Government agencies only* 



STS POTENTIAI. USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 

5* 0 PAY LOAD /SHUTTLE INTEGRATED FLIGHT 

Interface Specifications, Vehicle Data, System Capabilities, Software, 
Policies and Procedures 


PAYLOAD 
— ^ PROGRAM 

PHASES 

DATA 

REQUIREMENTS FOR?\^ 


Shuttle Payload Attach- 
ments and Structural 
Support Provisions 

a. Changes from Groun 
Configuration 

b. Flight Loads 
Accepted 

Shuttle Power 

a. Locations 


b. Quality and 
Schedule 

c. Kitting Provisions 


Remote Manipulator 
a. Functions 

b* Limitations 

c» End Effectors 


PRE- PHASE A 


PHASE A 

PHASE B 

f,(D 

EP-4;EBM-6, 11; 
F-7 


(1) 


EP-4;EBM-6, 11; 
F-1,7;JP-1 

© 

JP-l; EBM-il 

f.(i) 

EBM-11;F-1,2, 7, 
8j JP-lZ;EP-4. 14, 
15(A'75) 

(D 

EP-151A'75); 
JP-1; EBM-H 


EP-4,14; F-1,2,7, 
8; EBM-6. I1;JP-1 

(D 

JP-1, 12; EBM-11 

f.O) 

EP-4, 14;EBM-6; 
F-1,2,7,S;JP-1,5 

CD 

(1) 

f.Q 

EBM-6, I1;F-1,7; 
JP-16 

0) 

JP-12, 16;EBM-11 

f.0 

EBM-6, 11;F-1,7; 
JP-1, 16 


JP-1,16;EBM-11 

f,© 

EBM-6^,Ii; F,l; 
Jp. 12(1), 16”' 

CD 

EBM-11 


(1) Partial, 

(2) Some data applicable to committed user is available 
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STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 


5. 0 PAYLOAD/SHUTTLE INTEGRATED FLIGHT 

Interface SpecificationSj Vehicle Data, System Capabllitiest Software, 
Policies and Procedures 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS FORT'^,.,^^ 

PRE-PHASE A 

PHASE A 

PHASE B 

10. 

Shuttle Data Handling, 
Transmission and 
Recording (Diagnostic, 
Monitoring, Checkout) 







a. Equipment and 
Stations 


f.® 

EBM-6; EP-14;,* 

F^1,2,7;JP-12^^L 

13 

0 

(2) 


b. Software 


f,® 

EBM-6, 11;JP-12*^* 

0 

EBM-11 


c. Codes 


f.® 

EBM-6, 11 

© 

13; 

EBM-ll 


d« Rates 


f.® 

EBM-6, 11; EP-4; 
F-1,2,7 

0 

JP-IZ^^^, 13; 
EBM-ll 


e. Capacity 




© 

JP-13: EBM-ll 

11. 

Orbiter-Supplied 


f.® 

EP-14; JP-1; 
P-1,2* V,S; EBM-U 

0 

JP-l, 12^^^ 
EBM-ll 

12. 

Additional Payload 
Services Furnished by 
Orbiter 







a. Payload 
Monitoring 


f.® 

EBM-H: F-*l; 
JP-12(i) 

0 

EBM-1 1 


fa* Venting and Draining 




f,0 

F-8; EBM-ll 


c* Fluid Filling 

1 



f.® 

EBM-ll 


(1) Specification data TBD* 

{Z) Some data applicable to committed user is available^ see Section 8«0> 







STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 
5, 0 PAYLOAD/SHUTTLE INTEGRATED FLIGHT 

Interlace Specifications, Vehicle Data, System Capabilities, Software, 
Policies and Procedures 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS 

PRE- PHASE A 

PHASE A 

PHASE B 

13, 

Shuttle Attitude and 
Navigation 







a. 

Normal Navigation 
Accuracy 


f,® 

EBM-6; JP-1 

CD 

JP-1 


b. 

Normal Pointing 
Accuracy 


f>CD 

EBM-6. 11: JP-1; 
F-7 

® 

JP-1, i3: EBM-ll 


c. 

Tip-Off Kites at 
Deployment 




f.@ 

JP-12, 16 


d. 

Provisions for 
Accuracies Exceed- 
ing Normal 




f.® 

F-7 


e. 

Payload Initializa- 
tion (Hand off) Data 




f.® 

JP-12^^^ 16 

14. 

Shuttle Service Panels 







a. 

Electrical 




f.® 

F-7, 8 


b. 

Fluid 




f,® 

F-7, 8 


c. 

Data Bus 




f,® 


15. 

Shuttle Environments 

' 





EBM-11; JP-1, 12^^^ 
F-7, 8 


a. 

Acoustic 




f.® 


(1) Specification Data TBD, 



STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 
5* 0 PAYLOAD/SHUTTLE INTEGRATED FLIGHT 


Interface Specifications, Vehicle Data, System Capabilities, Software, 
Policies and Procedures 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS FORT''-^ 


PRE- PHASE A 


Shuttle Environments (ContM) 


Thermal 


c. Vibration 


Shock 


Pressure 


f. Ambient Gas 


16. Shuttle Contamination 
and Sources 


a. Location 


f, (T) EP-4, 14; EBM-6; (I) 

F-6, 7, 8 


Contaminants 


f, (D EP-4, 14; EBMr6; ® 
F-2,6, 7, 8 


Contamination 

Level 


f, (T) EP-4, 14; EBMw6; ® 

F-6, 7, 8; JP-1 


d. Contamination 
Control 


f, (T) EP-4, 5,14; JP^17; (1) 

EBM-6;F-6, 7,8 


(1) Also reviewed for Sections 1,2, 3, and 4 as CP- 14, 


PHASE A 


PHASE B 


EBM-11: JP-1, 12; 
F-7.8 


EBM-11; JP-1, 12; 
F-7, 8 


EBM-11; JP-1, 12; 
F-7.8 


EBM-11; JP-1, 12:- 
F-7, 8 


JP-1, 12; F-6, 7, 8 


EP-4, 14; EBM-6; (1) 
F-6, 7, 8 

EP-4, 14; EBM-6; CD 
F-2,6, 7,8 


JP-15' 


JP-15^ 


EP-4, 14; EBM-6; 0 
F-6, 7, 8; JP-1 


EP-4. 5, 14; IP- 17 (D 
EBM-6;F-6,7,8 


JP-15*^\ 17 





STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 

5* 0 PAYLOAD /SHUTTLE INTEGRATED FLIGHT 

iterface Specifications, Vehicle Data, System Capabilities, Software, 
Policies and Procedures 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS 


17. 

EMC /EMI 


a. 

Ground Shielding, etc 


b. 

Radiation Environ*t 

IB. 

Loads 


a* 

Nominal Limit 
Load Factors 


b. 

Load Transforma- 
tion Matrix Inputs 


c. 

Dynamic Model 


d. 

Final Design Loads 

19. 

Safety 


a. 

Responsibility 


b. 

Test Points 


c* 

Criteria and Factors 


d. 

Range Safetyt^) 

20. 

Orbit Maneuvers 

21. 

Rendezvous Capability 


PRE-- PHASE A 


(1) Specifications available« see committed user columnsj Section b,0* 

(2) Some data applicable to committed user is available, see Section 8* 0 

(3) Information relevant but incomplete. 

(4) Including launch azimuth constraints. 


PHASE A 

t 

PHASE B 



f.® 

(1) 



f.® 

{1) 

f.® 

EBM-6, 11; JP-1, 
14; F-7 

® 

JP-l; EBM-11 



f.® 

( 2 ) ; 



f.® 

EP-20^^^EBM-ll 

f.G) 

EP.2; JP-1 

® 

EP~2, 17; JP-1 


f.® 

EP-2 

f.d) 

EP-2, 14; F^l,2 

® 

EP-2, 17 

f.® 

EP-2 

® 

EP-2 

f,® 

EP-2; JP-1; 

® 

EP-2; JP-1; 

WF 1-4 

WF 1-10 

f.® 


® 

JP-12 












STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 
5. 0 PAY LOAD /SHUTTLE INTEGRATED FLIGHT 


Interface Specifications, Vehicle Data, System Capabilities, Software, 
Policies and Procedures 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS 

PRE- PHASE A 

PHASE A 

PHASE B 

22. 

Payload Docking 



f,® 


® 

JP-12 

- 

23. 

Module Exchange 
Mechanism 

f.(D 


® 


® 

JP-18, 19 


24. 

RCS Accelerations 



f.® 

JP-1 

® 

JP-1, 12 


25. 

Payload Lighting 








26. 

Spacelab Capability 









a. 

Data Range 

f.CD 

EBM-6, 11 

® 

EBM-6, 11 

® 

EBM-11 



b. 

Data Storage 

f.© 

EBM-6,11 

® 

EBM-6, 11 

® 

EBM-ll 



c. 

Data Reduction 
Equipment and 
Software 

f,© 

EBM-6, 11 

® 

EBM-6, 11 

® 

EBM-il 



d. 

Power for Experi- 
ments 

f.0 

EBM-6, 11 

® 

EBM-6, 11 

® 

EBM-ll 



e* 

Physical Constraints 
& Environment 

L© 

EBM-6, 11 

® 

EBM-6, 11 

® 

EBM-ll 



f. 

Standard 

Instrumentation 

f,© 

EBM-6, 11 

® 

EBM-6, 11 

® 

EBM-n 



g- 

Provisions for 
Experimenter 

f,© 

EBM-6, 11 

® 

EBM-6, 11 

® 

EBM-ll 






STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 

5* 0 PAYLOAD/SHUTTLE INTEGRATED FUGHT 

Interface Specifications, Vehicle Data, System Capabilities, SoftwarCj 
Policies and Procedures 


PAYLOAD 

PROGRAM 

PHASES 

DA.TA 

REQUIREMENTS 

PRE- PHASE A 

■ 

' 

PHASE A 

PHASE B 

Spacelab Capability (Cont^d) 
h. Qualifications and 

f,@ EBM-6, 11 

0 EBM-6, 1 1 

0 EBM- 1 1 

Training Required 
for Experiment or 

i. Interface for User 

f,d) EBM-6, 11 

! 

0 EBM-6, 11 

0 EBM- 11 

Requirements Exceed 
ing Orbiter Spacelab 
Capabilities 

27, Sequence of Events 
Orbiter Attitude and 
Timelines 

a* Powered Flight 
b* On-Orbit Stay 

£,Q) F-lj EBM-6 

0 F-l! EBM-6 

£.0 JP-12^^^ 

0 JP-12^^^ 

c. Deployment 

2B, Orbiter Physical 
Constraints 

a. Payload Envelopes 

b, c,g. Envelopes 


f,0 EBM-6, 11; EP-4; 
F-1,7; JP-1,10 

£,0 EBM-6, 11; EP-4; 
P-1,7; JP-1,10 

£,0 JP-12^^^ 

0 JP-1,12; EBM-ll 

0 JP- 12; EBM-ll 


(I) Specification data TBD 











STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 

5. 0 PAYLOAD /SHUTTLE INTEGRATED FLIGHT 

Interface Specifications, Vehicle Data, System Capabilities, Software, 
Policies and Procedures 


PAYLOAD 

PROGRAM 

PHASES 

data PRE-PHASEA 

REQUIREMENTS 

29* User Costs 

a* Transportation 

b. Extra Orbiter 
Charges 

c* Spacelab Charges 

d. STS Guarantees 
and Penalties 

30, Abort Sequences and Combined with Data Requir 

Probability of Abort, 

Provision for Reflight 

31, Payload Specialist 
Function 

a. General Descrip- f»@ EBM-6, 11; JP-1, 

tion 12, 13; F-1, 7 

b. Specific Task f,(2) EBM-6, ll;F-7 

Description 

32« Mission Specialist 
Function 

a* General Description f > @ EBM-6, 11; EP-2; 

JP-1, 12, 13; F-1, 7 


PHASE A 


F-4(A*76) 

F-4(A*76) 

F-4{A*76) 

F-4(A^76) 


Combined with Data Required on 5. 0*2 


b. Specific Task f, © EBM-6, 11; F-7 

Descriptions 

(1) Also x'eviewed for Sections 1,2, 3, and 4 as CP-14, 


EBM-6, 11; EP-2; 
JP-1, 12, 13; F-1, 7 

EBM-6, 11; F-7 


PHASE B 


F-4(A'76) 

F-4(A^76) 

F-4(A‘76) 

F-4(A*76) 



EBM-6, li; JP-1, (T) 

EBM-6, 11; JP-1, 0 

JP-1, 13, 15 


12, 13; F-1, 7 

12, 13; F-1,7 

EBM-11 

f,(2) 

EBM-6, 11; F-7 (T) 

EBM-6, 11; F-7 0 

EBM-11 


EBM-11; EP-2: 
JP-l, 13 

EBM-11 






STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 
5.0 PAYLOAD /SHUTTLE INTEGRATED FLIGHT 

Interface Specifications, Vehicle IDa^ta, System Capabilities, Software, 
Policies and Procedures 
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STS potent: '\.L USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 
6.0 PAYLOAD/UPPER STAGE INTEGRATED FLIGHTS 


Interface Specifications, Vehicle Data, System Capabilities, Software, 
Policies and Procedures 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS 

PRE- PHASE A 

PHASE A 

PHASE B 

1. 

Upper Stage Generalized 
Performance (Payload 
Weight, etc*) 

f.© 

© 




2. 

Upper Stage Perfor- 
mance Characteristics 
for Mission Analysis 







a. Sequential Weight 
Statement 


f.0 


© 



b. Propulsion System 
Characteristics 


f.© 


© 


3. 

Payload Adapter (s) 


f.© 

EP-5 

© 


4. 

Upper Stage Payload 
Structural Support 







a* Design 



EP-5 

© 



b. Loads Accepted 


f.© 


© 


5* 

Upper Stage Power 




f.© 

EP-15(A'75) 

6- 

Module Exchange 
Mechanism 

f.© 

© 


© 







STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 

b. 0 PAYLOAD/UPPER STAGE INTEGRATED FLIGHTS 

Interface Specifications, Vehicle Data, System Capabilities, Software, 
Policies and Procedures 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS 

7. 

Upper Stage Data Hand- 
ling fit Transmission 


a. 

Codes 


b. 

Rates 

8. 

Upper Stage Attitude 
and Navigation 


a. 

Accuracy 


b. 

Tip-Off Rates 


c. 

Hand off Data 

9. 

Upper Stage Service 
Panels 


a* 

Electrical 


b. 

Data Bus 

10. 

Loads 


a. 

Nominal Limit 
Load Factors 


b. 

Dynamic Model 


c* 

Shock and Design 
Loads 


PRE- PHASE A 


PHASE A 

1 1 

PHASE B 

f.CD 


f,CD 

© 

f, EP-5 

© 


f.© 


f.© 


f.© 


f,© 

f,@ EP-5 

© 


f.© 


f,© 









STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 

6. 0 PAYLOAD /UPPER STAGE INTEGRATED FLIGHTS 

Interface Specifications, Vehicle Data, System Capabilities, Software, 
Policies and Procedures 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS F0RT"\^ 

11. EMC /EMI 

a. Grounding, Shield- 
ing, etc. 

b. Radiation Environ, 

12. Safety 

a. Criteria fie Factors 

13. Stage Contamination 
Sources 

14. Stage Maneuvers and 
Orientation 

15. Rendezvous Capability 

16. Payload Retrieval 

17* Sequence of Events, 

Stage Attitudes, and 
Timelines 

a. Powered Flight 

b, On-Orbit Stay 


PRE-PHASE A 

PHASE A 

PHASE B 



f.© 



f.© 


f,(D 

(T) EP-17 

f.0 

© 

© :: 


f,(T) EP-5 

© 


f,© 

© 


f,(T) EP-5 

© 


f.© 

© 

f,(D 

© 

© 
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STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 
^.0 PAYLOAD/UiPPER STAGE INTEGRATED FLIGHTS 

Interface Specifications, Vehicle Data, System Capabilities, Software, 
Policies and Procedures 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS FOrT-^..^ 

. PRE-PHASE A. 

PHASE A . 

PHASE B 

18. 

Physical Constraints 
Ha Envelope 


f.® 

© 



b* c.gp Envelopes 


f.0 

© 


19. 

User Costs (Transporta- 
tion, Extras) 


f,@ 

© : 


20. 

Procurement Require- 
ments and Production 
Schedules, Responsi- 
bilities 


f,® 

© 

*1 

21. 

Plight Scheduling 
Conatraints 


f,(D 

© 


22. 

Manifests 






a. Multiple Payload 
Policy 

f.@ 


© 



h. Weights Charged 
to Payload 

f.® 


© 



c. Manifest Manage- 
ment 

f,® 

® 

© 


23, 

Abort Information 

■ 




24. 

Payload Separation 
Sequence and Signals 

■' ' ■■ 


f.© 
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STS POTENTIAL USER DATA REQUIRED RELATIVE TO THE STS SYSTEM 
6.0 PAYLOAD /UPPER STAGE INTEGRATED FLIGHTS 

Interface Specifications, Vehicle Data, System Capabilities, Software, 
Policies and Procedures 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS F0R7'\.„,^^^^ 

PRE- PHASE A 

phase a 

PHASE B 

25* Payload Docking 

a. Sequence 

b. Equipment 

c. Interface 

d- Stability Rqmts, 
e* Control 
f. Loads 

26, Computer Programs 
Available to User 

i 


f, © EP-5 
f,© EP-5 
f,© EP-5 
f,0 EP-5 
f,© EP-5 
f,© EP-5 

f.© 

© 

© 

© 

© 

© 

© 






STS POTENTIAL USER DATA REQUIRED RELATIVE TO GROUND TERMINALS 
TRACKING NETWORK, AND THE TRACKING AND DATA RELAY SYSTEM 

BY PAYLOAD PROJECTS 

7*0 USERS GUIDE AND PAYLOAD /GROUND TERMINAL INTERFACE DESCRIPTIONS FOR 
DATA TRANSFER, COMMUNICATION AND TRACKING NETWORKS, AND RANGES 


(Locations, Descriptions, Availability, Ground Links, Frequencies, Capacities, 
Codes, Data Storage, Data Processing, User Charges, NASA Contact] 




LIST OF STS SYSTEM REQUIREMENTS FOR 
PREFLIGHT INFORMATION FROM PAYLOAD PROJECTS 

8. 0 INFORMATION FOR STS SYSTEM INTEGRATION AND SUPPORT FOR A SPACE PROJECT 

(Documents and Reports Itemizing the Normal Information Needed for Launch Vehicle 
Integration and Support for a Space Project) 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS FOR?"'*-^ 


1* Project Plan 

a. Project Support 
Requirements 

be Procurement k 

Services Requirem’ts 

2^ Mission Analysis 

3, Payload Design/ Analysis 

Documents 

a* Payload Drawing, 

General Description, 
k Interface Reqm*ts. 

b* Hazard Analysis 
and Safety Plan 

c. Payload Tie-Down 
Loads, Stresses and 
Deflection Analysis 

do Analysis of Payload 
Deployment and 
Retrieval 

e. Payload Heat 
Rejection Rates 


PRE- PHASE A 


PHASE A 


f,(D JP-13 


<D JP-13 


PHASE B 


f,@ JP-13;GS-8, 14. 15 

f,(% GS-8, 14; JP-13: 

RT-8 


£.0 EP-3;EBM-11 0 EP-3; GS-8 










LIST OF STS SYSTEM REQUIREMENTS FOR 
PREFLIGHT INFORMATION FROM PAYLOAD PROJECTS 


8, 0 INFORMATION FOR STS SYSTEM INTEGRATION AND SUPPORT FOR A SPACE PROJECT 


(Documents and Reports Itemizing the Normal Information Needed for Launch Vehicle 
Integration and Support for a Space Project) - Cont*d 


PAYLOAD 

PROGRAM 

PHASES 

DATA 

REQUIREMENTS 

PRE- PHASE A 

PHASE A 

PHASE B 

3- Payload Design/ Analysis 

Documents (Gont*d) 

f , Payload Contamina- 
tion (e, g, , Out- 
Gassing) 

g. Payload Countdown 
{Sequence, Holds, 
etc, ) 

4. Payload Test Require** 

ments 

a. Payload /STS Inte- 

gration Simulation 

5. Payload Demonstration I 

to be Carried Out j 

6. Payload Inspections 
Required 

i 

■ 

1 

, 

. 







7. DATA REQUmSMENTS MATRIX 
{MATRIX SHEETS) 


The User Data Reqmremeixts Matrix presented in Section 7 
shows the complete picture of requirements for the life cycle of a project. 
The data requirements information for the potential user duplicates 
that displayed in Section 6, The data requirements for the committed 
user, covering the development and operational phases of a payload 
project, are also displayed. The symbols for data required remain the 
same, with the "f” indicating the phase in which the data is first needed; 
the indicating that the data is required for the successful completion 
of that phase; and the indicating that the data is desired but that the 
phase can be completed by making reasonable assumptions. 

It was found that the transition payloads being modified for 
compatibility with the STS transitioning from expendable launch vehicles 
do not always have the same data requirements as new payloads in the 
development phase. Therefore, a separate column is used to indicate 
the data required for transitioning payloads. 
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DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 


LO PAYLOAD /LAUNCH SITE GROUND SUPPORT, ETR 

1*1 Facilities for Payloads (Facility Function, Operation, Description, 
Environment, and Cost Data, NASA Contact) 


PAYLOAD 

PROGRAM 

^\raASES 

DATA 

REQUIREMENTS^^^ 
ON FACIUTIES FOR: 

POTENTIAL USER 

COMMITTED USER 

Pre- 
Phase A 

Phase 

A 

Phase 

B 

Develop. 

(Phase 

C/D) 

Mission 

St 

Flight 

Planning 

Ground 

Operation 

Orbital 
Opera ti or 

Data 

Manage- 

ment 

Launch 

Vehicle 

Transition 

Phase(l) 

1, Payload Preparation 



£, Ci) 



© 




2. Laboratories and 



£, © 







Calibration Service 






1 




-3 ■ - Atm choi c- ChaHibor 










-AntenMa Hangc 



J - 

I*”' 







frr'"HotFifiag- 




© 






6, Payload /STS Mating 




© 






a, Orbiter 



£. © 

© 


© 



© 

b* Upper Stage 



£, © 

© 


© 



© 

7* Post-Xjanding Removal 



f. © 

© 


© 



© 

8* Payload and Payload 




£. © 


© 




Support Eq^uipment 










Storage and Storage 










Environment 










9. Payload Support 




f, © 


© 




E^uipm*t Maintenance 










10. Office Space 



f. © 

© 


© 




1 1 . Solid Rocket Motor 




f. © 


© 




and Electrc**Ss:plosive 







1 



Storage 











(1) For minimum modification transition. 











DATA HEQUJIIED JlEIiATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
1. 0 PAYLOAD /LAUNCH SITE GROUND SUPPORT, ETR 


1 Facilities for Payloads (Facility Function* Operation, Description, 
Environment, and Cost Data, NASA Contact) (ContM) 





DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

1. 0 PAYLOAD/ LAUNCH SITE GROUND SUPPORT, ETR 

1.2 STS System Support Equipment (Equipment, Lists, Equipment and Interface 
Descriptions, Services Offered, Contact, Cost) 



(1) For minimuTTi modification transition. 










DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

1. 0 PAYLOAD /LAUNCH SITE GROUND SUPPORT, ETR 

1,2 STS System Support Equipment (Equipment, lists. Equipment and Interface 
Descriptions, Services Offered, Contact, Cost) 



POTENTIAL USER 

Pre- 
Phase A 

Phase 

A 

Phase 

B 


COMMITTED USER 


Develop. 

(Phase 

C/D} 


Mission 

h 

Flight 

Planning 



f.® 

® 


® 

f,® 

® 


® 

f,® 

® 


® 

f,® 

® 


® 

® 

® 


CD 


f,® 


® 

f,© 

© 

^ ■ 

® 

f.® 

® 


® 

f,® 

® 


® 



Data 

Manage^ 

ment 



PAYEOAD 

PROGRAM 

^\PHASES 

DATA 

REOUIREMENTS^\. 

FOR: 


Zm Payload Servicing 
(Continued) 

g* Simulators 

( 1 ) 

(2) Integration 
Verification 
EquipmH (IVE) 

(3) Mission 
Simulation 

h* Data Processing^^ 

i. Contamination 
Control 

j* Cleaning 
k* Repair 

l. Weight and Mass 
Properties Mea- 
surement Equip^t. 

m. Thermal Condi- 
tioning 


(1) Dab (at JSC) may be used for some large payload elemo! ts (Spacelab, upper stages, DST). 

(2) Data acquiHitlon> transmission, recording, reduction aiv I processing equipments (location, routing, 
capiunly, rtiiflvVfU*e)» 

(3) For mintfuitin mmUlicaiian u*ansitiou. 



00 © © 












DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 


1.0 PAYLOAD /LAUNCH SITE GROUND SUPPORT, ETR 


1.2 STS System Support Eqmpment (Equipment, Lists, Equipment and Interface 
Descriptions, Services Offered, Contact, Cost) 



(1) For minimum modification transition* 












DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
L.O PAYLOAD /LAUNCH SITE GROUND SUPPORT, ETR 

1*3 STS System Schedules, Event Timing, Time Lines and Constraints 


PAYLOAD 

PROGRAM 

^\PHASES 

DATA 

R EQUIREMENTS^\^ 
FOR: 


1 , Cargo Bay Mating 

a. Pre-Pad 

b. On- Pad 

2, Payload Checkout 
Periods Available 

3, Duration of Payload 
Dormant Periods As 
Imposed by STS 

4* Pa yload / Shuttle 
Integrated Test(s) 

a. Pre-Pad 
b* On- Pad 
5* Countdown 
a* Scheduled 
b* Unscheduled Holds 

6* Recycle from Launch 
Scrub 


8* Facility Occupancy 
Normal Duration 
and Constraints 


POTENTIAL USER 


Pre- 
Phase A 


Phase 

A 


Phase 

B 

Develop* 

(Phase 

C/D) 

£, CD 


f.CD 

(D 

f.® 

CD 


f.CD 


£.0 


f.® 


f.® 


f.® 


f.® 




£.® 


COMMITTED USER 


Mission „ L 

Data V 

Flight Ground Orbital Manage- Tr< 
Planning Operatiorj Operatloi'l meut p] 


(1) For minimum modification transition. 


000 ©0 © 000 




















0 © 

















DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

l.O INTEGRATED PAYLOAD/STS VEHICLE GROUND OPERATIONS, ETR 

2^ 1 Equipment (Pre- Launch, Launch) and Operational Capabilities, 
Specifications and Constraints, NASA Contract 


PAYLOAD 

PROGRAM 

^\PHASES 

DATA 

REQUIREMENTS^^, 

FOR: 


. Shuttle Picture and 
General Flow 


and General Flow 

Cargo Bay Ground 
Environment (Thermal 
Dynamic, 
Contamination) 


c; Transport to Pad* 

d, PCR 

e. Post- Landing (3) 
Launch Constraints 

a. Environmental 

b. Calendar Limita- 
tions 

c. Range Safety (Incl, 
Launch Azimuth) 


I POTENTIAL USER 

Pre- 
Phase A 

Phase 

A 

Phase 

B 



0 

f.CD 





f.CD 

f,(D 

f.© 

f.© 




f,(D 

f.O 



COMMITTED USER 


Mission 

Develop, ^ Data 

(Phase Flight Ground Orbital Manage- 

C /D) Planning[Operatior| Operatior] ment 


Phaset^J 


CD 


(1) If launch window critical, 

(2) For minimum modification transition, 

(3) Thermal environment important. 
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DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
2,0 INTEGRATED PAYLOAD /STS VEHICLE GROUND OPERATIONS, ETR 


2. 1 Equipment (Pre~ljaunch, Launch) and Operational Capabilities, 
Specifications and Constraints, NASA Contact (Cont^d) 


PAYXiOAD 

PROGRAM 

^\PHASES 

DATA 

RiSQUlREMENTS^\^ 

FOR-. 

POTENTIAL USER 

COMMITTED USER 

Pre- 
Phase A 

Phase 

A 

Phase 

B 

Develop. 

(Phase 

C/D) 

Mission 

h 

Flight 

Planning 

Ground 

Operatior 

Orbital 

Operation 

Data 

Manage- 

ment 

Launch 
Y ehicle 
Tranatior 
Phase(l) 

S* Shuttle Payload Attach- 










ments and Structural 










Support Provisions 










a. Design 


f,© 

© 

© 


© 



© 

b. Locations 


f,© 

© 

© 


© 



© 

c. Ground Loads 


f.<D 

© 

© 


© 



© 

Accepted 










d. Latches, Fittings, 


f.© 

© 

® 


© 

© 


© 

Attachments 










e. Indexing 


f,© 

© 

© 


© 

© 



6* Nominal Operational 










Constraints 










a. Payload Requested 



f.© 

© 


© 



© 

Countdown Mods. 










b, SafetyDuring 



L® 

© 


© 



© 

Ground Operations 










c. EMC 


1 

j 

L® 

© 


1 ® 


1 

<2) 

d. Payload Ground 



f,® 

© 


© 



© 

Cre^» 










e. Installed Payload 



f, © 

© 


© 



© 

Access {Pre-launch 










and Post-Lar.ding) 




■ 







(i) For minimum modification transition. 









DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
2.0 INTEGRATED PAYLOAD/STS VEHICLE GROUND OPERATIONS, ETR 

Z. 1 Equipment (Pre -Launch, Launch) and Operational Capabilities, 
Specifications and Constraints, NASA Contact (ContM) 


PAYLOAD 

PROGRAM 

^\PHASES 

DATA 

REQUIREMENTS^\^^ 

FOR: 

POTENTIAL USER 

committed user 

Pre- 
Phase A 

Phase 

A 

Phase 

B 

Develop. 

(Phase 

C/D) 

Mission 

h 

Flight 

Planning 

Ground 

Operatior 

Orbital 

Operatior 

Data 

Manage- 

ment 

Launch 
V ehicle 
Tranatior 
Phase'^) 

6, Nominal Operational 










Constraints (Cont*d) 










f. On-Pad Mainte- 



f.® 

® 


® 



® 

nance , As s embly , 










Checkout 










g. Contamination 



f.0 

® 


® 



® 

h. Umbilicals 



f.® 

® 


® 



0 

i. Ground Access 



f.® 

® 


® 



® 

Panels 










j- Natural Environ. 



f.0 

© 


© 



© 

7. Payload Services 










Furnished by Or biter 










or Orbiter Facilities 










Ground) 




f.® 


® 




Monitoring 










b. Data Handling 




f,® 


® 




c. Venting and 




f.® 


® 



® 

Draining 










d. Electrical Power 




f,® 


® 



1 

e. Payload Cooling 




f,® 


® 




f. Payload Change- 



f.® 

® 


® 



® 

out 











(1) For minimumi modification transition. 





















DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 


PAY LOAD /LAUNCH SITE GROUND SUPPORT, WTR 

3. 1 Facilities for Payloads (Facility Function, Operaticn, Description, 
Environment, and Cost Data; NASA Contact) 


POTENTIAL USER 


COMMITTED USER 


Pre- 
Phase A 


Phase 

A 


1. Payload Preparation 

2, Laboratories and 
Calibration Service 


6. Payload /STS Mating 
a, Orbiter 
b- Upper Stage 

7* Post- Landing Removal 

8, Payload and Payload 
Support Et^uipment ’ 
Storage and Storage 
Environment 

9» Payload Support 

EquipmH Maintenance 

10, Office tSpace 

11# Solid Rocket Motor 

and Electro -Explosive 
Storage 


Phase 

B 


f. (D 

f. (D 

r. 

fr-© 

f, © 
f, © 
f, © 


f. © 


Develop. 

(Phase 

C/D) 


fr-© 

©• 

©■ 

© 

© 

© 

f. © 


f, © 
© 

f, © 


Mission _ Launch 

Data Vehicle 
Flight Ground Orbital Manage- Transitioi 
Planning Operatior Oporatior ment Phase(^) 


(1) For minimum modification transition, 

















DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 


3,0 PAY LOAD /XA.UNCH SITE GROUND SUPPORT^ WTR 


3, 1 Facilities for Payloads (Facility Function, Operationi Description, 
Environment* and Cost Data, NASA Contact) (Cont^d) 













DATA REQUIRED REI/ATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
3,0 PAYIiOAD/LAUNCH SITE GROUND SUPPORT, WTR 

3.2 STS System Support Eq^uipment (Equipment, Lists, Equipment and Interface 
Descriptions Services Offered, Contact, Cost) 


PAYLOAD 

PROGRAM 

^\PHASES 

DATA 

REQUIREMENTS^'^ 
FOR: \ 


1. Payload Checkout 

a. Electrical 

b. Mechanical 

c. Soft\vare 

L 2. Payload Servicing 
i a* Propellants 

b. Gas Storage and 
Supply 

c. Calibration 

d. Power Supplies 

(1) Portable 

(2) Installed 

e. Portable Connector 
and Adapters 

£. Standard Portable 
Test Equipment 


POTENTIAL USER 


Phase A 


COMMITTED USER 

Develop. 

(Phase 

C/D) 

Mission 

k 

Flight 

Planning 

Ground 

Operatior 

Orbital 

Operatior 

Data 

Manage- 

ment 

Lautich 

Vehicle 

Tranation 

Phaset^) 


i. ® ® 

i.® CP 


f.CP CP 

f,® ® 


® 

® 

f, ® 


(1) For minimum modification transition* 
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DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

3, 0 PAYLOAB/IxAUNCH SITE GROUND SUPPORT, WTR 

3,2 STS System Support Equipment (Equipment, lists, Eqiupment and Interface 
Descriptions Services Offered, Contact, Cost) - (Cont*d) 


PAYLOAD 

PROGRAM 

^'v^HASES 

DATA 

R EQ UIREMEN 
FOR: 

POTENTIAL USER 

COMMITTED USER 


Pre- 
Phase A 

Phase 

A 

Phase 

B 

Develop. 

(Phase 

C/D) 

Mission 

& 

Flight 

Planning 

Ground 
Ope rati or 

Orbital 
Opera ti or 

Data 

Managc- 

nTcnt 

Launch 

Vehicle 

rrandtioiT 

Phasct3) 

2, Payload Servicing 










(Continued) 










g* 

Simulators 











(1) Sail^^^ 



f.© 

® 


® 





(2) Integration 



f.0 

® 


® 



® 


Verification 











Equipm't (IVE) 











(3) Mission 



f,® 

® 


® 



® . 


Simulation 










h* 

Data Processing^^ 



f,® 

® 


® 



® 

i. 

C ontamination 


f,© 

® 

® 


® 



® 


Control 










j* 

Cleaning 




f,® 

! 

® 



® 

k. 

Repair 



f,© 

® 


® 

i 



1. 

Weight and Mass 



fi© 

® 







Properties Mea- 











surement Equip’t, 










m* 

Thermal Condi- 



f,© 

® 


® 



® 


tioning 











(i) Lab (at JSC) may be used for some larj'e payload elements (Spacelab, upper stages, I3T). 

(E) Data acquisition, transmission, recording, reduction and processing equipments (lore tion, voutiug, 
cri}jacity, software:)* 

(3) For minimum modiCicatioii transitioiw 







DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
3.0 PAYLOAD /LAUNCH SITE GROUND SUPPORT, WTR 

3.2 STS System Support Equipment (Equipment, Lists^ Equipment and Interlace 
Descriptions Services Offered, Contact, Cost) - (Cont^d) 


PAYLOAD 

PROGRAM 

^\PHASES 

DATA 

REQUIREMENTS^^. 

FOR: 


3* Payload Handling 

a* Physical 
Constraint 

b. Loads 

4. Payload Transport 

a. Physical 
Constraint 

b. Loads and 
Environment 

5. Environmental 
Protection (e, g. , Bag) 

6* Security and Guards 

7 % Communications 


POTENTIAL USER 

Pre- 
Phase A 

Phase 

A 

Phase 

B 


COMMITTED USER 


Mission 
Develop, ^ 


f.O) © 

f,® ® 

f.® ® 

f.® ® 


C/D) j Planning Opcratioii| OpcraLioi I mcnt 


® 


(1) For rniniinum modification transitioii, 
















SYSTEM BY STS PAYLOAD PROJECTS 


SUPPORT, WTR 

Timing, Time Liines and Constraints 


COMMITTED USER 

Mission T"] Launch 

Develop* ^ Data Vehicle 

(Phase Flight Ground Orbital Manage- Tranation 

C/D) Planning Operatior Operatior meat Phase^^^ 









DATA KEQUIRKD RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
3.0 PAYLOAD/ LAUNCH SITE GROUND SUPPORT, WTR 

3.3 STS System Schedules, Event Timing, Time Lines and Constraints (Cont*d) 


PAYLOAD 

PROGRAM 

^\PHASES 

DATA 

REQUIREMENT5^\^ 
FOR: \ 


9. Servicing Time 

Available to Payloads 

10, Upper Stage Mating 

11. Post- Landing Access 
to Payload 

IE, Payload Removal, 
Post Landing 


POTENTIAL USER 

Pre- 
Phase A 

Phase 

A 

Phase 

B 


COMMITTED USER 


Mission 
Develop. ^ 


f,© © 


C/D) Planning|Operatiot^Operatioi-j mcnl 




f.® ® 


® 

i.Q 


(1) For minimum modif Lcation. LransiLion, 


■-X'- ^ ^ 
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DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

4, 0 INTEGRATED PAYLOAD/STS VEHICLE GROUND OPERATIONS, WTR 

4. 1 Equipment (Pre-Launch, Launch) and Operational Culpabilities, 
Specifications and Constraints, NASA Contact 




PAYLOAD 

program 

A e ir'e 

POTENTIAL USER 

COMMITTED USER 

Ao ijO 

DATA 

REQUIREMENTS^\^^ 

FOR! 

Pre- 
Phase A 

Phase 

A 

Phase 

B 

Develop! 

(Phase 

C/D) 

Mission 

& 

Flight 

Planning 

Ground 

Opcratini 

Orbital 

Operatioi 

Data 

Manage- 

ment 

Launch 

Vehicle 

Transitior 

Phasel^' 

1, Shuttle Picture and 
General Flow 


L® 


® 

® 

® 

® 


® 

2, Upper Stage(s) Picture 
and General Flow 

L© 

® 

® 


® 

® 

® 


0 

3, Cargo Bay Ground 

Environment (Thermal. 
Dynamic, Acoustic, 
Contamination) 










a. Orbfl ProcessingFa< 

b. Vert. Assy. Bldg. 

c. Transport to Pad 



f,© 

t.® 






® 

0 

d. P/L Changeout Fac. 



i,® 

® 





0 

e* Post-Landing(3) 



£.® 

® 





® 

4. Launch Constraints 










a. Environmental 



© 

® 

® 



0 

b. Calendar Limita- 
tions 




® 

© 

0 



0 

c * R ang e Safety (XncL 
Launch Azimuth) 

f,® 

f,®' 


® 

0 

® 



® 


{1} If launch window critical/ 

(E) For minimum modification transition, 
(3) Thermal environment important 



/V ^ 




A 

/ 


X 


''V ^ 

A'. . . , 


f ■ ■■ ' ^ 


A 


DATA REQUIRED REDATIVE TO THE STS SYSTEM BY STS PAYDOAD PROJECTS 
4. 0 INTEGRATED PAYDOAD/STS VEHICDE GROUND OPERATIONS, WTR 


'1 


I 

DO 



4. 1 Equipment (Pre- Launch, Launch) and Operational Capabilities, 
Specifications and ConstraintR, NASA Contact 


PAYLOAD 

PROGRAM 

^\PHASES 

DATA 

REQUIREMENTS^X^ 

FOR: 

POTENTIAD USER 

COMMITTED USER 

Pre- 
Phase A 

Phase 

A 

Phase 

B 

Develop. 

(Phase 

C/D) 

Mission 

Si 

Flight 

Planning 

Ground 

Operatior 

Orbital 

OperatioJ 

Data 

Manage- 

ment 

Launch 

Vehicle 

Transitior 

Phase(l) 

5. Sh^ttle Payload Attach- 







- 



ments and Structural 










Support Provisions 










a. Design 


f,(D 

© 

© 


© 



© 

bm Locations 


f.© 

© 

© 


© 



© 

c . Gr ound Load s 


JE,© 

© 

© 


© 



© 

Accepted 










d* Latches, Fittings, 


f,© 

© 

© 


© 

© 


© 

Attachments 










e* Indexing 


f.© 

© 

© 


© 

© 


© 

. £• Natural Environ., 

p. Nominal Operational 










Constraints 










a. Payload Requested 



£,© 

© 


© 



© 

Countdown Mods. 



1 







b. Safety During 



£.© 

© 

• 

© 



© 

Ground Operations 










c. EMC 



£, © 

© 


© 



© 

d. Payload Ground 



£,© 

© 


© 



© 

Crew 










e. Installed Payload 



f.® 

© 


© 



© 

Access (Fre-launch 










and Post- Landing) 











(1) For mini mum r-iodtficaUon transition. 




iwiVvdiyti^ - III 
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DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

4-0 integrated payload /STS VEHICLE GROUND OPERATIONS, WTR 

4,1 Equipment (Pre** Launch, Launch) and Operational Capabilities, 
Specifications and Constraints, NASA ‘Contact 


PAYLOAD 

PROGRAM 


POTENTIAL USER 


Pre- 
Phase A 


Phase Phase 


DATA 

REQUIREMENTS'"^ 

FOR; 


6, Nominal Operational 

Constraints (Cont*d) 

f. On- pad Mainte- 
nance, Assembly, 
Checkout 

g. Contamination 

h. Umbilicais 

1, Ground Access 

iPanels 

j. Natural Environ. 

7, Payload Services 

Furnished by Orbiter 

or Orbiter Facilities 

(While on the Ground) 

a. Payload 

Monitoring 

b* Data Handling 

c. Venting and 
Drainitig 

d. Electrical Power 

e. Payload Cooling 

f. Payload Change - 
out 


(J) For nihuniiuri niudillcnLion transition 


COMMITTED USER 


Mission 

Develop. ^ Data 

(Phase Flight Ground Orbital Manage- 

C/D) j Planning Operation Operatior ment 


t,Q 

f.CD 

Q) 




0 00 













DATA REQUIKED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
4. 0 INTEGRATED PAYLOAD/STS VEHICLE GROUND OPERATIONS, WTR 

4. 1 Equipment Launch, Launch) and Operational Capabilities, 

Specifications and Constraints, NASit Contact 


PAYLOAD 

PROGRAM 

^\PHASE5 

DATA 

REQUIREMENTS^^. 
FOR; ^ 


8* Launch Maiiagement 
Procedures 

9. Alternate Landing 
Sites 


POTENTIAL USER 


COMMITTED USER 


Mission Launch 

Develop, ^ Data Vehicle 

Pre- Phase Phase (Phase Flight Ground Orbital Manage- Tranatdnh 

Phase A A B C/D) Planning Operatior Operatior ment Phase'^^ i 


f.® ® 


(1) For minimum modification transition 













DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

;*0 PAYLOAD /SHUTTLE INTEGRATED FLIGHT 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies and Procedures 
NASA Contact 


COMMITTED USER 


PAYIiOAD 
PROCFAM . 

'PHARVfi 

POTENTIAL USER 

DATA 

REQUIREMENTS^\^ 

FOR: 

1 ; 

- 

Pr Ce- 
phas e A 

• 

Phase 

A 

Phase 

B 


Flight Scheduling 

a. Responsibility and 
Management 

(1) ETR 

(2) WTR 

b. Current Schedule 
Projection and 
Available Space 

c. Rules and 
Requirements 

Flight Application 
and Scheduling 
Procedures 

Manifesta . 

a. Multiple Payload 
Policy 

b* Weights Charged 
to Payload 

Manifest Manage- 
ment 


(1) For minimum modification transition 


Flight Ground j Orbital 
Planning Operation Operatio 


ii 
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DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

5* 0 PAYLOAD /SHUTTLE INTEGRATED FLIGHT (CONT»D) 

Interfsice Specifications, Vehicle Data, Systern Capabilities, Software, Policies 
and Procedures, NASA Contact 


PAYLOAD 

PROGRAM 

POTENTIAL USER 

COMMITTED USER 

^\PHASLb 

. DATA 

REQUIREMENTS^^ 

FOR: 

Pre- 
Phase A 

Phase 

A 

Phase 

B 

Develop, 

(Phase 

C/D) 

Mission 

h 

Flight 

Planning 

Ground 

Operatior 

Orbital 

Operatior 

Data 

Manage- 

ment 

Launch 

Vehicle 

Transition 

PhaseC^) 

3* Shuttle Performance 
Maps (Payload Weight, 
Spacecraft and Pay- 
load Chargeables) 

ii(D 

® 








4. Flight Plans and 

Mission Analysis Data 










a. Generalized 

Mission Analysis 
Data 

f.® 









b. Specific Mission 
Analysis! Data 


f.® 

® 

® 

® 


® 


® 

c. Flight Parameters 





f,® 


® 

0 

® 

5. User-Furnished 
Propxilsion 










a. NASA Policy and 
Constraints 


f.® 

® 

® 





® 

b. Special Require- 
ments for Motors 


f,® 

® 

® 





® 

6* Multi-Use Payload 
Adapter(s) 


f,® 

® 

® 

® 

® 

® 


® 


(1) Inputs for performance and trajectory analyses* 
(Z) For minimum modification transition. 







DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

5o0 PAYLOAD/SHUTTLE INTEGRATED FLIGHT (GONT»D) 

Interface Specifications, Vehicle Data, System Capabilities, Software , Policies 
ana Procedures, NASA Contact 



PAYLOAD 
^ PROGRAM 
^Vh^JASES 

DATA 


REQUIREMENTS 

FOR: 

7, Shuttle Payload 
Attachments and 
Structural Support ^ 

Provisions 

a.. 

Changes from 

Ground 

Configuration 


Flight Loads 
Accepted. 

8, Shuttle Power 

a. 

Locations 

b. 

Quality and 
Schedule 

c. 

Kitting Provisions 

9. Remote Mani.pulator 

a. 

Functions 

b. 

Limitations 

c. 

End Effectors 




POTENTIAL USER 


Pre- 
Phase A 


Phase Phase 


Develop, 

(Phase 


Mission 


COMMITTED USER 


Data 

Ground Orbital Manage^ 


C/D) 1 Planning I OperatxorjOperatiorJ ment 


(1) For minimum modification transition 


000 © ©0 


















DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

* 0 PAY LOAD /SHUTTLE INTEGRATED FLIGHT (CONT*D) 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Procedures, NASA Contact 


PAYLOAD 

PROGRAM 

^\PHASES 

DATA 

REQUIREMENTS^^ 




POTENTIAL USER 


COMMITTED USER 


Pre- 
Phase A 


Phase 

A 


X0« Shuttle Data Handling, 
Transmission and 
Recording (diagnostic, 
monitoring, checkout) 

a. Equipment and 
Stations 

b* Software 

c. Codes 

d. Rates 

e* Capacity 

11, Orbiter “Supplied 
Cooling 

12, Additional Payload 
Services Furnished 
By Orbltex- 

a* Payload 
Monitoring 

b. Venting and 
Draining 

c. Fluid Filling 


Phase 

B 


f.(3) 

f.© 


Develop, 

(Phase 

C/D) 


Mission 

h 

Flight 


Ground | Orbital 


Planning [OperatiorjOperatiorj ment 


Data 

Launch 
V ehicle 

Manage- 

ment 

Transition 

Phase^^^ 


© 

0 

0 

0 

0 

0 

0 

0 

© 


© 


© 


© 


© 


fl) For mitutnum modiiicaUon transition. 














DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

3. 0 PAYLOAD/SHUTTLE INTEGRATED FLIGHT (CONT'D) 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Procedures, NASA Contact 



PAYLOAD 
. PROGRAM 
^\raASES 

DATA 


REQUIREMENTS 
FOR: 

13, Shuttle Attitude and 
Navigation 

a. 

Normal Naviga- 
tion. Accuracy- 

b. 

Normal Pointing 
Accuracy 

c. 

Tip-Off Rates at 
Deployment 

d. 

Provisions for 
Accuracies 
Exceeding Normal 

e. 

Payload Initiali- 
zation (Hand off) 
Data 

14, Shuttle Service Panels 

a. 

Electrical 

b. 

Fluid 

c« 

Data Bus 


POTENTIAL USER 


Pre- 
Phase A 


Phase 

A 


COMMITTED USER 


Phase 

B 


Q 

f.(D 

f.© 


Develop, 

(Phase 

C/D) 


Mission 
Cc 

Flight j Ground 
Planning | Operatic 


ii 


© 


© 


© 

o 

© 

© 


(1) For minimum modification transition* 


00 0 


























DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
5. 0 PAYLOAD/SHUTTLE INTEGRATED FLIGHT (CONT'D) 


Interface Specifications^ Vehicle Data, System Capabilities, Software, Policies 
and Procedures, NASA Contact 


PAYLOAD 

PROGRAM 

POTENTIAL USER 



COMMITTED USER 


"'""^PHASES 

DATA 

REQUIREMENTS^^-*^ 

FOR: 








Pre- 
Fhase A 

Phase 

A 

Phase 

B 

Develop. 

(Phase 

C/D) 

Mission 

& 

Flight 

Planning 

Ground 

Operatior 

Orbital 

Operatior 

Data 

Manage- 

ment 

Launch 

Vehicle 

18, Loads 










a. Nominal Limit 
Load Factors 


I.© 

0 

0 





0 

b. Load Transfor- 
mation Matrix 



£.© 

0 





© 

Inputs 










c. Dynamic Model 



£.0 

0 





0 

d* Final Design 
Loads 




£.0 





0 

19* Safety 










a. Responsibility 


£.© 

© 

0 



0 


0 

b* Test Points 



£.0 

0 

0 



0 

c- Criteria and 
Factors 


£.© 

0 

© 

0 


0 


© 

d. Range Safety(2) 


£.© 

© 

0 

0 




0 

20. Or biter Maneuvers 


£.© 

0 

© 

0 


0 


© 

21, Rendezvous 
Capability 


£.© 

0 

0 

© 


0 


0 

22. Payload Docking 


£.© 

0 

0 



0 


0 

23. Module Exchange 
Mechanism 


O 

0 

© 

0 


0 


© 


(X) For minimum modification transition. 
[Z] Including launch azimuth constraints. 


/ A 

V. 




DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
.0 PAY LOAD /SHUTTLE INTEGRATED FLIGHT (CONT‘D) 


Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Procedures, NASA Contact 


PAYLOAD 

PROGRAM 

PHASES 

POTENTIAL USER 

DATA 

REQUIREMENTS^^ 

FOR: 

Pre- 
Phase A 

Phase 

A 

Phase 

B 

24* RCS Accelerations 
25* Payload Lighting 
26* Spacelab Capability 


£.© 

0 

a. Data Range 

f,0 

0 

0 

b* Data Storage 

£,0 

© 

0 

c. Data Reduction 
Eq[uipment and 
Software 


0 

0 

d* Power for 
Experiments 


© 

0 

e* Phy* Constraints 
& Environment 

£,© 

0 

0 

f. Standard 

Instrumentation 


0 

0 

.g. Provisions for 
Experimenter 

£.0 

0 

0 

h« Qualifications Be 
Training Required 
for Experimenter 

£.0 

0 

0 

i. Interface for User 
Requirements 
Exceeding Or biter 
Spacelab Capabi- 
lities I 

£.0 

0 

0 


or immmum moamcation tranaitLon. 


COMMITTED USER 


, Mission 

Develop* ^ Data 

(Phase Flight Ground Orbital Manage- 
C/D) Planning Operatior Operatior ment 






0 © 














DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

5.0 PAYLOAD/SHUTTLE INTEGRATED FLIGHT (CONT^D) 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Procedures, NASA Contact 


POTENTIAL USER 


Pre- 
Phase A 


Phase 

A 


PAYLOAD 

PROGRAM 

^v^HASES' 

DATA 

REQUIREMENTS^^ 

FOR: 


27* Sequence of Events, 
Orbiter Attitude and 
Timelines 

a. Powered Flight 
b* On Orbit Stay 
c. Deployment 

28, Orbiter Physical , 

Constraints 

a. Payload Envelope s^ 

b. c, g. Envelopes 

29, User Costs 

a. Transportation 

b* Extra Orbiter 
Charges 

c. Spacelab Charges 

d. STS Guarantees 
and Penalties 

30, Abort Sequences and 
Probability of Abort, 
Provision ipr Reflight 


(1) For minimum modification transition. 


Phase 

B 



CD 


COMMITTED USER 


^ Mission ^ 

Develop* ^ Data 

(Phase Flight Ground Orbital Manage 
C/D) Planning Operatior Operatior ment 




© ©© 0 © 0 © 00 © 














DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
5.0 PAYLOiyD/SHUTTLE INTEGRATED FLIGHT (CONT'D) 


Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Procedures, NASA Contact 


PAYLOAD 

PROGRAM 

^PHASES 


DATA 

REQUIREMENTS 


POTENTIAL, USER 

Pre- 
Phase A 

Phase 

A 

Phase 

B 


31* Payload Specialist 
Function 


a. General Descrip* £,( 
tion 


b* Specific Task 
Descriptions 


Mission Specialist 
Function 


a. General Descrip- 
tion 


b. Specific Task 
Description 

33. Return Capability 

a. Deorbit 

b. Reentry 

c. Landing 

Safety Constraints 


CD 

(D 

f.CD 


(1) For minimum modification transition. 


COMMITTED USER 


_ , Mission _ i Launch 

Develop, ^ Data | vehicle 

(Phase Flight Ground Orbital Manage- 
C/D) Planning Operation Ope rati or meat 
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DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 


6,0 PAYLOAD/UPPER STAGE INTEGRATED FLIGHTS 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Procedures, NASA Contact 


PAYLOAD 

PROGRAM 

POTENTIAL USER 



COMMITTED USER 


'\sPHASES 














Mission 




launch 

DATA 




Develop, 




Data 

Vehicle 

R EQ UIREMENTs'^^^ 

Pre- 

Phase 

Phase 

(Phase 

Flight 

Ground 

Orbital 

Manage- 

Tranatiqn 

Phaset^J 

FOR: \ 

Phase A 

A 

B 

C/D) 

Planning 

Ope rati or 

Operatior 

ment 

I* Upper Stage General- 


(!) 








ized Performance 
(Payload Weight, etc*) 










E, Upper Stage Perfor- 










mance Characteristics 
for Mission Analysis 










a. Sequential Weight 


f.© 

© 

© 

© 




© 

Statement 






b. Propulsion System 


f.© 

© 

© 

© 




© 

Characteristics 





3* Payload Adapter(s) 
4. Upper Stage Payload 


f.© 

© 

© 

© 

© 

© 


© 

Structural Support 
a. Design 


i^*© 

© 

© 





© 

b. Loads Accepted 


f.© 

© 

© 





i® 

5, Upper Stage Power 

6, Module Exchange 

f.© 

© 

^.© 

© 

© 

© 

© 


©0 

1 

© 

Mechanism 


! 


7. Upper Stage Data 










Handling and 
Transmission 










a* Codes 


f*© 

Q 

0 




© 

0 

b. Kates 


i.© 










(1) For miiumum modification transition. 
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DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 


6. 0 PAYLOAD/UPPER STAGE INTEGRATED FLIGHTS {CONT'D} 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Procedures* NASA Contact 


PAYLOAD 

PROORAM 

>\PHASES 

DATA 

REQUIREMENTS^''^. 

FORt 

POTENTIAL USER 

COMMITTED USER 

Pre- 
Phase A 

Phase 

A 

Phase 

B 

Develop, 

(Phase 

C/D) 

Mission 

St 

Flight 

Planning 

Ground 

Operatior 

Orbital 

Operatior 

Data 

Manage- 

ment 

Launch 

Vehicle 

Transiticp 

Phaset^J 

8, Upper Stage Attitude 










and Navigation 










a* Accuracy 


■i.0 

© 

© 

© 


© 


© 

b* Tip« Off Rates 



i.© 

© 






c* Handoff Data 



f.© 

© 

© 


© 


© 

9* .Upper Stage Service 










Panels . 










a* Electrical 



£.© 

© 





<D 

b* 'Data Bus 



f,© 

© 




© 

© 

10* Loads 1 










a. Nominal limit 


f.© 

© 

© 





© 

Load Factors 




! 





1 

b* Dynamic Model 

1 


f,© 

© 





© 

c. Shock & Design 
Loads 



: i*© 

© 

! 




© 

11, EMC /EMI 










a. Grounding, 



L© 

© 





© 

Shielding, etc. ) 









b* Radiation 



f.© 

© 





© 

Envir onnient 










(1) For minimum modification transition* 
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BATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

6. 0 payload /UPPER STAGE INTEGRATED FLIGHTS (CONT’D) 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Procedures, NASA Contact 



00 00 000 0 
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DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 


6. 0 PAYLOAD /UPPER STAGE INTEGRATED FLIGHTS (CONT'D) 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Procedures, NASA Contact 


PAYLOAD 
PROGRAM 
PHASES 


DATA 
REQUIREMENTS 


JSIDR: 


POTENTIAL USER 


Pre- 
Phase A 


Phase 

A 


Phase 

B 


COMMITTED USER 


Develop* 

{Phase 

C/D) 


Mission 

& 

Flight 

Planning 


Ground 

Operatiod 


Orbital 

Operatiod 


Data 

Manage- 

ment 


Launch 
V ehicle 
fTranationl 
Phasel^^ 


Flight Scheduling 
.Constraints 


f.© 




© 


© 




ZZ* Manifests 

a« 


b* 


Multiple Payload 
Pplic y 

Weights Charged 
to Payload 

c* Manifest 

Management 

Z3^ Abort Information 

24. Payload Separation 
Sequence and Signals 

25* Payload Docking 
a. Sequence 
b* Equipment 
c. Interface 
d* Stability Rqmts. 
e. Control 
Loads 


f.© 

£.© 

f,® 


© 

© 

© 


© 

© 

© 


© 

© 


© 

© 


© 


£.© 


£,© 

© 


© 

© 


© 


26. Computer Programs 
Available to User 


£.© 

£.© 

£.© 

£.© 

£.© 

f,® 


© 

© 

© 

© 

© 

© 

© 


© 

© 

© 

© 

© 

© 

© 


© 


© 

© 

© 

© 

© 

© 

© 


© 


For minimum modification transitioni 


0000000 00 0 0 0 




DATA REQUIRED RELATIVE TO GROUND TERMINALS, TRACKING NETWORK, AND 
THE TRACKING AND DATA PELAY SYSTEM BY STS PAYLOAD PROJECTS 

7 0 USERS GUIDE AND PAYLOAD /GROUND TERMINAL INTERFACES DESCRIPTIONS FOR 

DATA TRANSFER, COMMUNICATION AND TRACKING NETWORKS. AND RANGES 


{Locations, Descriptions, Availability, Ground LinUa, Frequencies, Capacities, Codes, 
Data Storage, Data Processing, User Charges, NASA Contact) 



(1) F or minimum modification transition, 



LIST OF STS SYSTEM REQUIREMENTS FOR 
PREFUGHT INFORMATION FROM PAYLOAD PROJECTS 

8* 0 INFORMATION FOR STS SYSTEM INTEGRATION AND SUPPORT FOR A SPACE PROJECT 


(Documents and Reports Itemizing the Normal Information Needed for 
Launch Vehicle Integration and Support for a Space Project) 
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hlST OF STS SYSTEM REQUIREMENTS FOR 
PREFLIGHT INFORMATION FROM PAYLOAD PROJECTS (CONT’D) 


FTFORMATION FOR STS SYSTEM INTEGRATION AND SUPPORT FOR A SPACE PROJECT (Cont*d) 

(Documents and Reports Itemizing the Normal Information Needed for 
Launch Vehicle Integration and Support for a Space Project) 


PAYLOAD 

PROGRAM 

^\PHASES 

DATA 

REQUIREMENTS ^ 


Pajrload Design/ 

Analysis Documents 

(Continued) 

e. Payload Heat 
Rejection Rates 

f* Payload Con- 
caminatxon 
(e. g. j Out- 
Gassing} 

g. Payload Count 
down (Sequence, 
Holds, etc,) 

Payload Test 

Requirements 

a. Payload/STS 
Integration 
Simulation 

Payload Demonstra-^ 

tion to be Carried Oul 

Payload Inspections 

Required 


POTENTIAL USER 


Pre- 
Phase A 


Phase 

A 


Riase 

B 


Develop* 

(Phase 

C/D) 


COMMITTED USER 

Mission I T „ ~ 

and 

Flight Ground Orbital Manage- 
Planning Operation Operation ment 


© 

f.0 


(1) For minimum modification transition. 
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DATA AVAILABLE MATRIX 
(MATRIX SHEETS) 


The Matrix in Section 8 presents the keys indicating which 
reference documents are applicable to each of the data requirements 
described in Section 7. This Matrix presents the complete picture on 
data available for a complete project life cycle. The data available for 
the potential users duplicates the information displayed in the Matrix 
presented in Section 6 with one general exception. In this Matrix the 
data is shown in the project phase for which it is expected to be most 
applicable. It is left to the reader to decide whether it would be suitable 
to use data intended for a more mature phase of the project. For instance, 
data intended for the development phase could be applied to Phase A or 
Phase B, however, using data that may be too detailed for his needs 
could also prove confusing and expensive to the user. The Matrix in 
Section 6 contains footnotes in the appropriate areas where the data is 
available in the more mature phases of the project. These notes have 
not been duplicated here. 

The criteria applied in selecting reference documents for this 
study was that the source be credible. For example, NASA, DOD, their 
contractors, and NASA-related agencies who are associated with the 
Space Transportation System effort are considered credible. If data are 
presented in a credible source and are applicable to a specific data requii'e- 
ment, they are then listed in the matrix, A majority of the references 
used v/ere either NASA or Rockwell International documents. The 
data currently being reported are the best available. It is the responsibility 
of the user to recognize early data which is subject to change and to protect 
his project against reasonable changes in the information as the STS ' 
matures and better data evolves. 


STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
1*0 PAY LOAD /LAUNCH SITE GROUND SUPPORT, ETR 

1*1 Facilities for Payloads (FacUityr Function, Operation, Description, 
Environment, and Cost Data) 


^••--...PAYLOAD PROGRAM 

^ PHASBS 

DATA 

REQUIREMENTS^"--^. 

ON FACILITIES FOR: ^ 


1. Payload Preparation 

, 2* Laboratories and 

Calibration Service 


Prc- Phase A 
And 

Phase A 
- (PA 4- A) 


Phase B 

JB) 


GS-15 

GS-15 


Development 

And 

Operating Phase 
(D, M* G* O, DM) 


GS-15 


Launch Vehicle 
Transition Phase 
(T) 


■ H -gt- Fi yiftg 
Payload /STS Mating 
a* Orbiter 
b* Upper Stage 
Post- Landing Removal 

Payload and Payload 
Support Equipment 
Storage and Storage 
Environment 

Payload Support Equip- 
ment Maintenance 

Office Space 


GS-15 


GS-15^ 

GS-15^ 

GS-15^ 

GS-15^ 


GS-15 


GS-15 


GS-15''^' 

GS-15^^^ 

GS-15^^^ 


(1) Partial, details in manuals or TBD 










SER PLAN STUDY 

:HE STS SYSTEM BY STS PAYLOAD PROJECTS 


ROUND SUPPORT, ETR 

is (Facility Function, Operation, Description, 
st Data) 










STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

1, 0 PAY LOAD /LAUNCH SITE GROUND SUPPORT, ETR 

1.2 STS System Support Equipment (Equipment, Lists, Equipment and Interface 
Descriptions, Services Offered, Contact, Cost) 


— ..^YLOAD PROGRAM 
PHASES 

DATA 

REQUIREMENTS FOrT"'-^’^ 

I 

1. Pay'load Checkout 
a. Electrical 

be Mechanical 


Pre- Phase A 
And 

Phase A 
{PA+A) 


EBM-6, 11; GS-3, 
4, 5, 6, 15 

EBM-6, 11;GS-15 


Phase B 
tB). 


Development 

And Launch Vehicle 

Operating Phase Transition Phase 
(D. M. G. O. DM! I ( T ) 


c* Software 

2, Payload Servicing 

a. Propellants 

b. Gas Storage and 
Supply 

c. Calibration 

d* Power Supplies 

(1) Portable 

(2) Installed 

e- Portable Connectors 
and Adapters 


EBM-6, II; GS-3, 
4, 6, 14, 15 


GS-3, 14, 15;RT-8 RT-6; CP-2, 12, 14, 

15,17.18,19,20;GS-M 

GS-15; rt-8 CP-2, 12, 14, 15, 17, 

18,19; RT-6 

GS-3. 14, 15;RT-8 CP- 12, 14, 15, IS, 19 
RT-6;GS-14 


GS-3, 14, 15 


GS-3, 14, 15 


U.S,^ 

GS-3; U.S.'S*' 


CP-3,4, 12,14,15, 
18, 19,20,21;GS-14 

CP-2,3,4, 14, 15, 
18, 19,20,21;GS-14 

CP-1,14, 15, 19 


CP-14, 19 


From GS-15. 
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STS USEK PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
1. 0 PAYLOAD /LAUNCH SITE GROUND SUPPORT, ETR 

1*E STS System Support Eq,uipment {Equipment, Lists, Equipment and Interface 
Descriptions, Services Offered, Contact, Cost) 


PROGRAM 

PHASES 

DATA 

REQUIREMENTS FOrT""--^ 

Pre -Phase A 
And 

Phase A 
(PA + A) 

Phase B 
(B) _ 

Development 

And 

Operating Phase 
(D, M, G. O, DM) 

! 

Launch Vehicle 
Transition Phase 
(T) 

Payload Servicing (Cont*d) 
f. Standard Portable 
Test Equipment 


U.S.=? 

CP-14, 15, 17, 19,21 


g. Simulators 

(1) Sailfl) 



CP-1, 14, 
19 


(2) Integration Ver- 
ification Equip- 
ment (IVE) 


GS-15; RT-8 

CP-14, 19 


(3) Mission Simula- 
tion 


CS-15 

CP-1, 14, 19 

CP-l, 14, 19 

h. Data Processing^^^ 


GS-3, 14, 15 

GS-14; CP- 1,2, 3, 
14, 15, 18, 19 

GS-3, 14; CP- 1.2, 
3,14. 15,18, 19 

1, Contamination 
Control 

EBM-6;GS-3, 14; 
U.S.* 

GS-3, 14; U,S. 

RT-3: GS-14;CP-1, 
2,3,4,14,19 

RT-3;GS-14;CP-1, 
2,3.4, 14, >9 

J. Cleaning 



CP- 1, 2, 4, 14. 19 

CP- 1,2, 4, 14>i9 

k. Repair 


GS-15 

CP-2,14, 15,18^19 

CP-2, 14, 15, 18, 19 

1, Wt & Mass Proper- 
ties Mea. Equip. 


GS-15 

CP- 14, 19 

CP- 14, 19 

m. Thermal Condi- 
tioning 


GS-3;U.S.-‘^ 

CP-1,4, 14, 19; 
GS-3 

CP-1,4, 14,19: 
GS-3 


(1) Lab (at JSC) may be used for some payload elements (Spacelab, upper stages, LST)* 


(2) Data acquisition, transmission, recording, reduction, and processing equipments (location, routing, 
capacity, software), 

^ From GS-15, 





f n i l ■ i 'irti ifci 









STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

1*0 PAY load /LAUNCH SITE GROUND SUPPORT, ETR 

L2 STS System Support Equipment {Equipment, Lists, Equipment and Interface 
Descriptions, Services Offered, Contact, Cost) 


^'■‘-.^AYLOAD PROGRAM 
PHASES 

DATA 

REQUIREMFJNTS 


3, Payload Handling 

a. Physical Constraint 

b. Loads 

4, Payload Transport 

a. Physical Constraint 

b* Loads and 
Environment 

5, Environmental Pro- 
tection (e, g, , Bag) 

6, Security and Guards 

7, Communications 


Pro -Phase A 
And 

Phase A 
(PA + A) 


Phase B 


GS-3;U.S.^^ 

U. S* 

GS-3 

GS-3, 15^^^ 


Development 

And Launch Vehicle 

Operating Phase Transition Phase 

(D, M. G. O. DM^ (T) 


CP-14, 15,20,21 
CP-14, 15,20,21 


CP-14,20,21 

CP-14,20,21; 

GS-3 

CP-1, 14, IS 


CP-3, 9,18 
CP-3, 14, 18 


CP-1,14, 18 


(1) Partial. 

^ From GS-15, 
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STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
I. 0 PAYLOAD/LAUNCH SITE GROUND SUPPORT, ETR 
L3 


ST^ System Schedules, Event Timing, Time Lines, and Constraints 


^PAYLOAD PROGRAM 
PHASES 



Cargo Bay Mating 

a, Pre-Pad 

b. On- Pad 


Payload Checkout 
Periods Available 


3, 


4 * 


5. 


Duration of Payload 
Dormant Periods as 
Imposed by STS 

Pa yload / Shuttle 
Integrated Test{s) 

a, Pre-Pad 

b. On-Pad 
Countdown 

Scheduled 


a. 


b* Unscheduled Holds 


6* 


Recycle from Launch 
Scrub 


A r rival On - Site ' 


Pre- Phase A 
And 

Phase A 
(PA T A) 

Phase B 
<B) 

D evelopment 
And 

Operating Phase 
(D, M* G. O, DM) 


GS-3, 14, 15 
GS-3, 14, 15 
GS-3. 14. 15 

RT-1; GS-14 
RT-1; GS-14 
RT-l; GS-14 

RT-1 



RT-1, 6 


• 

RT-1, 6 

RT-1; GS-14 

RT-i 

RT-i 


Launch Vehicle 
Transition Phase 
(T) 


RT-1; GS-14 
RT-1; GS-14 
RT-i; GS-14 


RT-1 


RT-1, 6 
RT-1, 6 


RT-1; GS-14 

RT-1 

RT-1 


RrT-4 


7, 





RT-1 


RT-1; GS-3, J.4 

RT-1; GS-15 RT-1; GS-15 

RT-1; GS-3, 14 RT-1; 03-3*14 

RT-1; GS-3. 14 RT-1; GS-3, 14 












5T5 USER PX.AN STUDY 

DATA REQUIRED RE1.ATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
2, 0 INTEGRATED PAYLOAD /SIS VEHICLE GROUND OPERATIONS, ETR 


2,1 Eq^iipment (Pre- Launch , Launch) and Operational Capabilities, 

Specifications, and Com-traints 


^YLOAD PROGRAM 
PHASES 


DATA 

REQUIREMENTS FOR: 


Pre- Phase A 
And 

Phase A 
■ (PA+A) 


L Shuttle Picture and 
General Flow 


EBM-6;F-1;JP-13; 
GS-3(1), 14, 15 


Upper Stage(s) Picture EBM-6;GS-15 
and General Flow 


3, Cargo Bay Ground 

Environment (Thermal , 

Dynamic, 

Contamination) 


a, OPF 


b. VAB 

c* Transport to Pad 


d. PCR 


( 3 ) 

e. Post- Landing' ^ 


4. Launch Constraints 
a* Environmental 
b. Calendar Limitations 


(1) Partial* 

(2) Contamination only* 

(3) Thermal environment important * 


Phase B 

Development 

And 

Operating Phase 
(D* M, G. O. DM) 

Launch Vehicle 
Transition Phase 
(T) 

GS-st^J, 14, 15 

CP-2,4, 12, 14, 15,19 

CP-2. 4,12, 14,15,19 


GS-14 

GS-sfl), 14 

GS-15^^^ 

CP-12,14,15,17,19 

CP-12, 14, 15, 17, 19 

F-,6;GS-3^^^14, 

RT-3{^|;CP~3, 14,15 

RT-3f^^‘CP-3,HB 

15 ^ 

GS-3(1),14 


GS-3' ',14,15 

CP-3, 14;GS-14 

GP-3, 14; GS-3,14 

F-6JGS-.3, 14, 15*^^ 

RT-3^^^CP-2, 3,14; 

RT-3^^\-CP-2, 3,14 


GS-14, 15 

GS-14 

F-6;GS-3, 14, 15*^^ 

RT-3^^^CP-3, 14; 

RT-3^^^ CP-3, 14; 


GS-14 

GS-14 

F-6;GS-3,14,15*^^ 

RT-3^^^;CP-3,14,15 

RT-3^^^ GS-14; 

: i 

GS-14 

CP-3,14, 15 


CP-3,14 

CP-3, 14 


CP-3,14 

CP-3,14 





STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

1. 0 INTEGRATED PAYLOAD/STS VEHICLE GROUND OPERATIONS, ETR 

2. 1 Equipment (Pre- Launch, Launch) and Operational Capabilities, Specifications 
an<f Constraints 


^AYLOAD PROGRAM 
PHASES 


Pre-Phase A 
And 

Phase A 
{PA 4- A) 


Phase B 
B) 


DATA 

REQUIREMENTS FOrT'\^ 


Launch Constraints (Conrd) 

c. Range Safety (Incl. EBM-6;GS-3^^Ls: GS-3*^^ 15; F-1 

Launch Azimuth) F-1 

5, Shuttle Payload Attach- 
ments and Structural 
Support Provisions 

a. Design EBM-6;EP-4, 14, EP- 15(A» 75) 

15(A»75) 


b* Locations 


JP-ljEP-4; GS-3; JP-1; GS-3 

EBM-6 


c. Ground Loads EP-4;EBM-6; 

Accepted GS**3 

d. Latches, Fittings, EP-4; EBM-6; 

Attachments GS-3 


e. Indexing 

Noimnal Operational 
Constraints 

a. Payload Requested 
Countdown Modifi- 
cations 


EP-4; EBM-6; 
GS-3 


GS-3, 14, 15' 


Development 

And 

Operating Phase 
(D, M, G. O, DM) 

Launch Vehicle 
Transition Phase 
(T) 

CP- 3. 14/18; F-1; 
GS-311) 

CP- 3., VI. 18; F-1: 
GS-3f^' 

GS-3; CP-2,3.7. 
8, 12, 14, 17;F-16 

GS-3: CP-2,3,7, 
8. 12, 14, 17:F-16 

GS-3; CP-2, 3. 7, 
8. 12, 14,20;F-16 

GS-3; CP-2,3,7, 
8, 12, 14; F-16 

GS-3; CP-7, 8,10, 
12, 14,20;F-16 

GS-3; CP-7, 8, 10, 
12, 14; F-16 

GS-3; CP-2.3,7, 
8, 12,14,20! F-1 6 

GS-3; CP-3,7,8, 
9, 12, 14! F-16 

CP-7,8,12,14,20; 
GS-3; F-16 

CP-7,8, 12, 14; 
F-16 

CP-14, 19; GS-3, 14 

CP-14, 19 ;GS-3, 1-4 


( 1 ) Partial 









STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
a. 0 INTEGRATED PAYLOAD /STS VEHICLE GROUND OPERATIONS, ETR 

2, I Equipment (Pre-Launch, Launch) and Operational Capabilitiesj Specifications, 
and Constraints 


PROGRAM 

PHASES 

DATA 

REQUIREMENTS 

Pre- Phase A 
And 

Phase A 
(PA + A) 

Phase B 
(B) 

Development 

And 

Operating Phase 
(D. M. G. 0. DM) 

Launch Vehicle 
Transition Phase 
(T) 

Nominal Operational 
Constraints (Cont'd) 






b. 

c* 

Safety During 
Ground Operations 

EMC 


GS-3: EP-17; 
GS-15 

GS-14, 15^^^ 

CP-2,3, 7, 8, 54,15, 
18, 19:EP-17tlJ 

GS-14; F-13^^^14; 
CP-3, 14, 15, 19 

CP-2,3.7,8. 5^4.15, 
18,19; EP-17W 

GS-14i F-13^^^ 14 
CP-3, 14, 15, 19 


d. 

Payload Ground 
Crew 


GS-3^^^ 14, 15 

1 

1 

CP-2, 14, 18, 19 

CP-2, 14, 18, 19 


e. 

Installed Payload 
Access (Pre-Launch 
and Post-Landing) 


CP-2,7, 8, 10, 14, 
la, 19; GS-14 

CP-2, 7,8, 10, 5 4, 
18, 19: GS-14 


f. 

On- Pad Maintenance! 
Assembly, Checkout 


GS-3, 14, 15 

1 

CP-3,4,14,18,19; 
GS-3, 14 j 

CP-3,4, 14,18,19; 
GS-3, 14 


g* 

Contamination 


GS-3, 15 

CP-1,4,14, 19 

CP-1,4, 14, 19 


h. 

Umbilicals 


GS-3 

CP- 14, 19; GS-3 

CP-14, 19; GS-3 


i. 

Ground Access 
Panels 


GS-3 

CP- 14, 19; GS-3 

CP- 14, 19; GS-3 


j* 

Natural Environ. 


GS-3, 11 

GS-3 

GS-3 

(1) 

(2) 

Applicable when coupled with references* 
Partial. 





(3) Specifications for Shuttle equipment and payloads^ 




STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

2*0 INTEGRATED PAYLOAD /STS VEHICLE GROUND OPERATIONS, ETR 

2. 1 Eq^uipment (Pre- Launch, Launch) and Operational Capabilities, Specifications 
and Cbnstraints 


^"--.^AYLQAD PROGRAM 
PHASES 

DATA 

REQUIREMENTS FOrT'''--^ 


y 

Furnished by Orbiter 
or Orbiter Facilities 
(While on the Ground) 

a* Payload Monitoring 


b. Data Handling 


Cm Venting and Draining 


d. Electrical Power 


e. Payload Cooling 


f. Payload Change out 


Launch Management 
Procedures 

Alternate Landing 


Pre- Phase A 
And 

Phase A 
(PA A) 


GS-2. 14,15 


Launch Vehicle 
Transition Phase 


RT-6; GS-14; 
CP-2,3,7,8,14 

RT-6; GS-14; 
CP-2,3,7,8, 14 

RT-6; GS-3, 14; 
CP-2, 3, 7,8, 14 

RT-6; GS-3, 14; 
CP-2,3, 7, 8,14,21 

GS-3, 14; RT-6; 
CP-2,3, 14,21 

RT-6; GS-14; 
CP-2,3,7,8, 14 

CP-19 


RT-6; GS-3, 14; 
CP-2,3,7,8 


RT-6; GS-14; 
CP-2, 3. 7, 8, 14 

CP-19 

























STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

3, 0 PAYLOAD /LAUNCH SITE GROUND SUPPORT, WTR 

3,2 STS System Support Equipment (Equipment, Lists, Equipment and Interface 
Descriptions, Services Offered, Contact, Cost) 


^'^■'-^AYLOAD PROGRAM 
— PHASFS 

DATA 

REQUIREMENTS FOrT'"''-^ 

Pre- Phase A 
And 

Phase A 
(PA + A) 

1. 

Payload Checkout 


- _ 

a* Electrical 

GS-1,3,4,6,7,15; 
EP-1 1 


b. Mechanical 

GS-15 


c. Software 

GS-3. 4, 6,7, 14, 15 

2. 

Payload Servicing 

a. PropeXlants 

b. Gas Storage & Supply 

c. Calibration 

d* Power Supplies 

- 


(1) Portable 

(2) Installed 



e* Portable Connectors ' 
and Adapters 



f. Standard Portable 
Test Equipment 



GS-3, U,S*« 
GS-3, 15 


U,S, 

GS-3; U.S, 


GS-2; U*S,’ 


RT-6 

RT-6; 

U. S, 

GS-15 

u.s.^= 

U* S. ’I' 


Launch Vehicle 
Transition Phase 
(T) 




STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
3*0 PAY LOAD /LAUNCH SITE GROUND SUPPORT, WTR 

3*2 STS System Support Equipment (Equipment, Lists, Equipment and Interface 
Descriptions, Services Offered, Contact, Cost) 


Pre “Phase A 
And 

Phase A 
(PA + A) 


Phase B 
(B) 

Development 

And 

Operating Phase 
(D. M. G. O. DMJ 

Launch Vehicle 
Transition Phase 
(T) 




GS-15; RT-8 

F-ll=f'*:GS-15 

P-ll**; GS-15 

GS-15 

P-11*-; GS-15 

F-11**; GS-15 

GS-2,3,4, 6,7^^^ 
12, 14, 15 

GS-3^^\l4, 15 

GS-3^^^ 14,15 

GS-3,14; U,S,- 

RT-3; U.S, *;GS-14 

RT-3;tJ.S. *:GS-14 


U.S.* 

U.S.* 

GS-15 

GS-IS 



U.S.* 


GS-3? U*S.^ 

GS-3^^*; U.S.* 

GS-3; U.S.* 


^"--..^AYLOAD PROGRAM 
PHASES 

DATA 

REQUIREMENTS 
Payload Servicing (Cont*d) 
g* Simulators 

( 1 ) 

(2) IntegraLon Veri- 
fication Equip't 
(IVE) 

(3) Mission 
Simulation 

f2) 

h* Data Processing' 

i* Contamination 
Control 

j. Cleaning 

k. Repair 

l. Wt Sc Mass Proper- 
ties Mea* Equip*t* 

m. Thermal Condition- 
ing 


* Prom GS-15* Management aspects only, 

(1) Lab (at JSC) may be used for some large pajrload elements (Spacelab, upper stages, LST)* 

(2) Data acquisition, transmission, recording, reduction, and processing equipments (location, routing, 
capacity, software), 

(3) Limited data* 




STS USER PLAN STUDY 


DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

3.0 PAYLOAD /LAUNCH SITE GROUND SUPPORT, WTR 

3*2 STS System Support Equipment (Equipment, Lists, Equipment and Interface 
Descriptions, Services Offered, Contact, Cost) 


^--^.^AYLOAD PROGRAM 
PHASES 

DATA 

REQUIREMENTS 
3. Payload Handling 

a. Physical Constraint 

b. Loads 

4* Payload Transport 

a. Physical Constraint 

b* Loads and 
Environment 

5. Environmental Pro-^ 
teetion (e. g. , Bag) 

6. Security and Guards 

7. Communications 


Pre-Phase A 
And 

Phase A 
(PA 4 A) 


Phase B 


U,S.^ 

U.S*^' 

U,S.- 
GS-3J U.S. 


Development 

And Launch Vehicle 

Operating Phase Transition Phare 

(D. M. G. O. DM) (T) 




U.S*-^' 

GS-3; U.S. - 

U.S. ^ 

GS-15 

GS-12,I5 


From GS-15, 



STS USER PLAN STUDY 
DATA REQUIRED RELATIVE TO THE STS SYSTEM I 
3, 0 PAY LOAD /LAUNCH SITE GROUND SUPPORT, 


3^3 STS System Schedules, Event Timing, Ti 


03 

I 

00 


^PAYLOAD PROGRAM 
PHASES 

i DATA 

f REQUIREMENTS FORT 


Pre- Phase A 
And 

Phase A 
(PA + Aj 


Phase B 
(B) 


1. Cargo Bay Mating 
a. Pre-Pad 

fa. On- Pad 

2. Payload Checkout 
Periods Available 

3. Duration of Payload 
Dormant Periods as 
Imposed by STS 

4. Payload / Shuttle 
Integrated Test(s) 

a. Pre-Pad 

b. On- Pad 

5. Countdown 

a. Scheduled 
fa Unscheduled Holds 

6. Recycle from Launch 
Scrub 

1 ^ 7 ' " Ai iT u al Ott ” 5iie ’- Timfr 
aluL 


GS-15 

GS-15, 16(2) 
CS-15, 16 


(1) Partial . 

(2) GS-16 data available approximately July 1976 » 





i. 




Development 

And 

Operating Phase 
(D, M, G. O. DM) 

Launch Vehicle 
Transition Phase 
(T) 

GS-15 

GS-15^^^ 16 
GS-15*^\ 16 

GS-15 

GS-15^^^16 
GS-15^^*, 16 

GS-15^^^ 16:RT-1 

GS-15^^^ 16; RT-1 

RT-6 

RT-6 

RT-6 

RT-6 

GS-15, 16 
GS-15, 16 
GS-16 

GS-15, 16 
GS-15, 16 
GS-16 















STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM 3Y STS PAYLOAD PROJECTS 

4, 0 INTEGRATED PAYLOAD/STS VEHICLE GROUND OPERATIONS, WTR 

4. 1 Equipment (Pre- Launch, Launch) and Operational Capabilities, 
Specifications, and Constraints 


^'--.^AYLOAD PROGRAM 
PHASES 

DATA 

REQUIREMENTS FOrT"''--^ 


1* Shuttle Picture and 
General Flow 

2* Upper Stage(s) Picture 
and General Flow 

3. Cargo Bay Ground 
Environment (Thermal, 
Dynamic, Acoustic, 
Contamination) 

a. Qrbiter Processing 
Facility 

b* Vertical Assembly 
Building 

c. Transport to Pad 

d. Payload Change out 
Facility 

(3} 

e* Post- Landing 

4, Launch Constraints 

a. Environmental 

b. Calendar Limit- 
ations 


Pre-Phase A 
And 

Phase A 
(PA 4 A) 


F-l; GS-3t^\ 15 


CP-3,14 


Phase B 


Development 

And 

Operating Phase 
(D, M* G. O, DML 


GS-15, 16 
GS-15^^^ 16 


Launch Vehicle 
Transition Phase 
(T) 


GS-15, 16 
GS-15^^^ 16 


F-6;GS-15‘ 16 


F-6:GS-3, 15^Hi6 

F-6;GS-3, 
F-6:GS-3, 15^^^, 16 


CP-3,14 


|RT-3^^^ GS-15^^*, 


RT-3^^^GS-15^Hi^ 

RT-3^^^GS-3, 15^^^, 
16 

RT-3^^*;GS-3, 15^^ 


1 CP-3, 14 


RT-3*^^' GS-15^^^, 


RT-3*^^jGS-15^^U 

RT-3^^^GS-3, 15*^, 
16 

RT-3^^^GS-3,15^^^ 


CP-3, 14 


(1) Partial Coverage ♦ 

(Z) Contamination only. 

(3) Thermal environment important* 

(4) GS- 16 data available approximately July 1976 










STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAY^LOAD PROJECTS 
4*0 INTEGRATED PAYLOAD/STS VEHICLE GROUND OPERATIONS, WTR 

4* 1 Equipment (Pre- Launch, Launch] and Operational Capabilities, 
Specifications, and Constraints 


^--...JPAYLOAD PROGRAM 
PHASES 

DATA 

REQUIREMENTS 

Launch Constraints {Cont*d) 

c. Range Safety (Incl* 

. - Launch Azimuth) 

5^ Shuttle Payload Attach- 
ments and Structural 
Support Provisions 

a. Design 

b. Locations 

c. Ground Loads 
Accepted 

d. Latches, Fittings, 
Attachments 

e* Indexing 

L Natural Environ* 

6. Nominal Operational 
Constraints 

a. Payload Requested 
Countdown 
Modifications 


(1) Partial Coverage • 

(2) GS-16 data available approximately July 1976* 


Prc- Phase A 
• .* And 
Phase A 
(PA 4- A) 

Phase B 
(B) 

Development 

And 

Operating Phase 
(D, M. G, O, DM] 

Launch Vehicle 
Transition Phase 
(T) 

10(1), 12 

loll), 12 

GS-3^^^10^^*,12 

GS-3^^\ 10^^^, 12 

EP-4 


F-16 

F-16 

EP-4;JP-1jGS-3 

JP-1; GS-3 

GS-3s F-16 

GS-3; F-16 

EP-4; GS-3 

GS-3 1 

GS-3; F-16 

GS-3; F-16 

EP-4; GS-3 

GS-3 

GS-3; F-16 

GS-3;F-36 

EP-4;GS-3jJP-1 

GS-3; JP-1 

GS-3; F-16 

GS-3; F-16 

EP-4 

i 

i 

GS-15^^^ 16^^^ 

GS-15^^^16 

GS-15^^^ 16 



STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

■1.0 INTEGRATED PAYLOAD /STS VEHICLE GROUND OPERATIONS, WTR 

4.1 Equipment (Pre -Launch, Launch) and Operational Capabilities , 
Specifications, and Constraints 


^---...^YLOAD PROGRAM 
PHASES 

DATA 

REQUIREMENTS 


Nominal Operational 
Constraints (Cont*d) 

b. 

Safety During 
Ground Operations 

c. 

EMC 

d. 

Payload Ground 
Crew 

e. 

Installed Payload 
Access (Pre -Launch 
and Post-Landing) 

f. 

On- Pad Maintenance, 
Assembly, Checkout 

g* 

C onta mi nation 

h. 

Umbilicalb 

i. 

Ground Access 
Panels 

i. 

Natural Environ. 


Pre-Phase A 
And 

Phase A 
(PA + A) 


Phase B 


GS- 

! 

I2jEP-17 

GS- 

12, 15 

GS- 

14, Ibf^J 

GS- 

14, 16' 

GS- 

15, 16 

GS- 

3 

GS- 

3 

1 

O 

3. 11 


GS-10^*M2;EP-17- 

GS-10'*', 12;EP«17 

GS-12;F-13^^^ 

GS-12; F-13^^^ 

14(2) 

14(2) 

GS-14, 15^^\ 16 

GS-14, 15^^^ 16 

CS-14, 15^^^ 16 

GS-14, 15, 16 

GS-I5, 16 

GS-15, 16 

GS-3^^* 


GS-3^*^ 

GS-3^^^ 

GS-3, 11 

GS-3, 11 


(1) Partial Coverage. Applicable whe 

(2) Specifications. 

(3) GS-16 data available approximately July 1976 . 


V Applicable when coupled with references 









. STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

4, 0 INTEGRATED PAYLOAD/STS VEHICLE GROUND OPERATIONS, WTR 
4. 1 Equipment (Pre-Launch, Launch) and Operational Capabilities, 
Specifications, and Constraints 


^‘--^^YLOAD PROGRAM 
PHASES 

DATA 

REQUIREMENTS PORT"'"''--^ 


7. Payload Services 

Furnished by Orbiter 
or Orbiter Facilities 
(While on the Ground) 

a. Payload Monitoring 
Data Handling 
c* Venting & Draining 

d. Electrical Power 

e. Payloa-' Cooling 

L Payload Changeout 

8* Launch Management 
Procedures 

9. Alternate Landing 


Pre-Phase A 
And 

Phase A 
(PA + A) 


Phase B 
(B) 


GS-IS, 16^ 


Development 

And I Launch Vehicle 

Operating Phase i Transition Phase 
(D* M, G, 0> D 




RT-6;GS-14 
RT-6 ; GS-14 
RT-6; GS-3 
RT-6; GS-3 
RT-6; GS-3 
GS-15, 16 
GS-12 

GS-15 


RT-6; GS-3 


GS-15, 16 


GS-12 


GS-IS 


(1) GS-16 data available approximately July 1976 








STS USER PEAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

5. 0 PAYLOAD /SHUTTLE INTEGRATED FLIGHT 

interface Specifications, Vehicle Data, Sy^stem Capabilities, Software, Policies 
and Procedures 


PROGRAM 

PHASES 

DATA 

REQUIREMENTS 


Flight Scheduling 

a. Responsibility and 
Management 

(1) ETR 

(2) WTR 

b. Current Schedule 
Projection and 
Available Space 

c* Rules and Require 
ments 

d. Flight Application 
and Scheduling 
Procedures 

Manifests 

a* Multiple Payload 
Policy 

b. Weights Charged 
to Payload 

c* Manifest Manage- 
ment 


Pre- Phase A 
And 

Phase A 
(PA + A) 


JP-I2, 13 


EP-13, EBM-6 
JP-i2, 13 

JP-1,5, 10 


Phase B 


Development 


And 

Launch Vehicle 

Operating Phase 

Transition Phase 

D. M, G. O. DM) 

(T) 


EP-19 

ITSER DATA REQUIRED 


JP-1 5 











STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

5*0 PAYLOAD /SHUTTLE INTEGRATED FLIGHT (CONT*D) 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Procedures 


^PAYLOAD PROGRAM 
PHASES 

DATA 

REQUIREMENTS FORf 


Pre-Phase A 
And 

Phase A 
(PA 4- A) 


Phase B 
(B) 


Development 

And 

Operating Phase 
fP. M. G. O. DM) 


Launch Vehicle 
Transition Phase 
(T) 


3. Shuttle Performance 
Maps {Payload Weight, 
Spacecraft and Payload 
Chargeable s) 

4* Flight Plans and Mission 
Analysis Data 

a. Generalized 
Mission Analysis 
Data 

b. Specific Mission 
Analysis Data 

c. Flight Parameters 

5. User-Furnished 
Propulsion 

a* NASA Policy and 
Constraints 

b. Special Require- 
ments for Motors 

6* Multi-Use Payload 
Adapter(s) 


EBM-6, 11; JP-1; 
F-1, 7 


E P-6, 8; JP-2, 6; 
F-1, 7fWF-l,2,3,4| 
EBM-11 

EP-2^^^7. 9,10,11 
WF-5, 6 


EP-2^^^WF-5, 6‘, 
7,8,9,10 


EP-15(A'75) 


ON 


WF-5, 6, 7, 8, 9, 10 
WF ^7,8,9,10 


DATA EXISTS, NEJpDS TO BE DOCUMgNTFD 


EP-15(A‘75) COljtBINED WITH DATA REQUIRED 


6 . 0.2 


WF-5, 6, 7, 8, 9,10 
WF 1 , 8,9,10 


(1) Inputs for performance and trajectory analyses 

(2) U* S* Government agencies only* 



STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM jjY STS PAYLOAD PROJECTS 
5. 0 PAYLOAD/SHUTTLE INTEGRATED FLIGHT {CONT'D} 

Interface Specificationsj Vehicle Data, System Capabilities, Software, Policies 
and Procedures 


Shuttle Payload Attach- 
ments & Structural 
Support Provisions 



a. Changes from Ground 
Configuration 

EP-4; EBM-6.11; 
F-7 


b. Flight Loads 
Accepted 

EP-4; EBM-6,11; 
F-1,7; JP-1 

JP-1; EBM-ll 

Shuttle Power 
a. Locations 

EBM-ll; 

EP-4, 14, 15(A'75); 
F-1,2, 7,8; JP-12; 

EP-15(A‘75); 
JP-1; EBM-ll 

b* Quality and 
Schedule 

EP-4, 14; F-1,2, 7, 
8; EBM-b^li 

JP-1, 12; EBM-ll 

c. Kitting Provisions 

EP-4, 14; EBM-6; 
F-1,2, 7,8; 

JP-1, 5 


Remote Manipulator 
a. Functions 

EBM-6,11; F-1,7: 
JP-16 

JP-12, 16;EBM-11 

b* Limitations 

EBM-6,11; F-1,7; 
JP-1, 16 

JP-1,16:EBM-11 


Development 

And 

Operating Phase 
(D. M. G. O. DM) 

Launch Vehicle | 
Transition Phase : 
(T) 

RT-5(A'80); F-io 

RT-5(A'80); F-16 

RT-5(A'80); F-16 

RT-5(A'80); F-16 

RT-5{A»80) 

RT-5(A'80) 

RT-5tA*80) 

RT-5(A'80) 

RT-5tA*80) 

RT-5{A'80) 

F-17^^^ 

F-17^^^ 

F-17^^^ 

F-17^^^ 


(1) Same as JP-16 






>■ 
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STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

5.0 PAY LOAD /SHUTTLE INTEGRATED FLIGHT (CONT^D) 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies, 
and Procedures 


PROGRAM 

PHASES 

DATA 

REQUIREMENTS FOrT"--^ 

Pre*- Phase A 
And 

Pliase A 
(PA A) 

Phase B 
(B) 

Development 

And 

Operating Phase 
(D. M, G. O. DM) 

Launch Vehicle 
Transition Phase 
(T) 

9, 

Remote Manipulator (Cont) 



F-17^^^ 

1 

I—* 


c. End Effectors 

EBM-fejU; P-1 
JP-12^^S 16t^J 

EBM-11 

10. 

Shuttle Data Handling, 
Transmission and 
Recording {Diagnostic, 
Monitoring, Checkout) 






a. Equipment and 
Stations 

EBM-6; EP-14: , 
F-1,2,7; JP-12(3), 
13 


RT-S(A'80),6; 

F-12 

RT-5(A»80),6; 

F-12 


b. Software 

EMB-6.11;JP-12<^^ 

EBM-ll 

RT-5(A‘80),6 

RT-5{A»80), 6 


c. Codes 

EBM-6, 11 

JP-12^^^ 13;EBM-li 

RT-5(A'80), 6; F-12 

RT-5(A'80),6;F-12 


d. Rates 

, 

EMB-6,il( EP-4; 
F-1,2,7 

JP-12^^\ 13SBM-11 

RT-5{A»80), 6;F-12 
EP-19 

RT-5(A»ao),6;F-12 


e. Capacity 


JP-13;EBM-11 

RT-5(A'80),6;F-12 

RT-5(A'80), 6;F-12 

11. 

Orbiter-Supplied 

Cooling 

EP-14; JP-1; 
F-1,2,7,8;EBM-1^ 

JP-1, 12^^\-EBM-U 

RT-5(A'80) 

RT-5{A»80) 


(1) Same as JP-16* 

(2) Partial. 

(3) Specification data TBD. 











STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
5. 0 PAY LOAD /SHUTTLE INTEGRATED FUGHT (Cont»d) 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Procedures 


Pre- Phase A 
And 

Phase A 
(PA 4* A) 


^'--.^AYLOAD PROGRAM 
PHASES 

DMA 

KKQUIREMENTb 


12. Additional Payload Ser- 
vices Furnished by 

Orbiter 

a. Payload Monitoring EEM-1J;F-1;JP-1E^ 

b. Venting & Draining 

c. Fluid Filling 

3« Shuttle Attitude &: Na^r* 

a* Normal Navigation EBM-6; JP-1 

Accuracy 

b* Normal Pointing EBM-6,11; JP- 1 

Accuracy F-»7 

c* Tip-Off Rates at 

Deployment 

d. provisions for 
Accuracies Exceeding 
Normal 

e* Payload Initialization 

(Handoff) Data 

4, Shuttle Service Panels 

a. Electrical 


(1) Specification data. 

(2) Specification data TBD 


Phase B 


EBM-11 

F-8;EBM-1I 

EBM-11 


JP-1,12;EBM-11 


JP-12, 16 


JP-X2^^^16 


F-7,8 


Development 

And Launch Vehicle 

Operating Phase Transition Phase 

(D. M. G. O. DM) tT) 


RT-5(A'S0),6 

RT-5{A'80) 

RT-5(A'80) 


RT-5{A'80),6 












STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
5p 0 PAY LOAD /SHUTTLE INTEGRATED FLIGHT (CONT^D) 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Procedures 


PROGRAM 

PHASES 

DATA 

REQUIREMENTS FOrT'"'-^ 

Pru -Phase A 
And 

Phase A 
CPA + A) 

Phase B 

(B) 

Development 

And 

Operating Phase 
(D. M. G, O. DM) 

Launch Vehicle 
Transition Plsase 
(T) 


':C. 

Fluid ^ ^ 

Data Bus. 


F-7, 8 



15. 

Shuttle Environments 

a. Acoustic 

b. Thermal 

• 


EBM-tl;JP-l, 12^^^ 

EBM-ll;jp-l, 12; 
F-7, 8 

RT-5(A'80); F-9 
fA'80) (3) 

V REQ^ ' 

RT-5(A'W^ 

RT-5{A'80); F-9 



Vibration 


EBM-11;JP-1, 12; 
F-7,8 

RT-5(A'80); F-9 
(A' 80) 

RT-5(A'S0J; F-9 
(A*80) 



Shock 


EBM-ll;JP-l, 12; 
f-7. 8 

RT-5(A'80) 

RT-5{A'8Q) 



Pressure 


EBM-il;JP-l,12; 

F-7,8 

RT-5(A'S0) 

RT-5(A'80J 


• f. 

Ambient Gas 


JP-l,i2;F-6,7,S 

RT-S(A'ao) 

RT-5(A‘80) 

16. 

Shuttle Contamination 
and Sources 


JP-iS^^*' 




a. 

Location 

BP-4, 14;EBM-6; 
F-6, 7, 8 

RT-3,5(A>80),7 

RT-3,5(A' 80), 7 


b. 

.Contaminants 

EP-4, 14; EBM-6; 
F-2,6, 7,8 


RT-5(A'80),7 

RT-3,5(A‘80),7 


(l) Specification data TBD, 

\Z) Also reviewed for Sections: 1,2, 3, and 4 as CP-14* 
(3) : • User Data Req^^ 
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STS USER PLAN STUDY 


DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

5, 0 PAYLOAD /SHUTTLE INTEGRATED FLIGHT (CONT*D) 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Procedures 


PROGRAM 

PHASES 

DATA 

REQUIREMENTS FOrT"'--^ 

Pre-Phase A 
And 

Phase A 
(PA + A) 

Phase B 

(B) 

Development 

And 

Operating Phase 
(D* M. G, O. DM) 

Launch Vehicle 
Transition Phase 
(T) 

c. Contamination Level 

EP-4, 14"; EBM-6; ‘ 

JP-i 

RT-5(A'80),7 

RT-3,5{A'80), 7 


F-6, 7,8; JP-1 

JP-i5^^^ 17 



d* Contamination 

EP-4,5, 14;EBM-6; 

RT-5(A’80), 7; 

RT-3,5(A'80), 7 

' Control 

F-6, 7, 8; JP-17 


JP-17 


17, EMC /EMI 





a* Grounding, 




F-13^^^ 14^^^ 

Shielding, etc* 





b* Radiation Environ* 




F-13^'^^ 14^^* 

18* Loads 





a* Nominal Limit Load 

EBM-6.U;JP-1,14; 

JP-1; EBM-11 

GF-1;RT-5(A'80) 

GF-1:RT-S{A’80) 

Factors 

F-7 




b. Load Transformation 



GF-1;RT-5(A'80) 

GF-1;RT-5{A'80) 

Matrix Inputs 



EP-20<^) 

EP-20V^) 

c« Dynamic Model 


EP-20''^^EBM-n 

GF-1;RT-5(A*80) 

GF-1;E T-5(A'80) 

d. Final Design Loads 



fGF-l;RT-5{A»80) 

jGF-l;RT-5{A*aO) 

19. Safety 



1 REQP) 

1 REQ{5) 

a. Responsibility 

EP-2; JP-1 

EP-2, 17; JP-1 

AT-4; EP-17^^^ 

RT-4; EP-17^^^ 

b. Test Points 


EP-2 

RT-4 

RT-4 

c* Criteria 8t Factors 

EP-2, 14: F-i,2 

EP-2, 17 

RT-4, EP-17^'^^ 

RT-4! EP-17^^^ 


{1} Also reviewed for Sections 1,2, 3, and 4 as CP- 14, 
(2) Specification data TBD, 

\3) Specifications* 

(4) Applicable when coupled with references* 


(5) User Data Required * 

(6) Information relevant but incomplete. 
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STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM DY STS PAYLOAD PROJECTS 
5. 0 PAYLOAD/SHUTTLE INTEGRATED FLIGHT (CONT’D) 

Interface Specifications, Vehicle Data, Sy-stem Capabilities, Software, Policies 
and Procedures 


'"'■''■^.....^YL.OAD PROGRAM 
PHASES 

DATA 

REQUIREMENTS FOrT-'-'-^ 

Pre- Phase A 
And 

Phase A 
(PA + A) 

Phase B 
(B) 

Development 

And 

Operating Phase 
fD. M, G. O. DM) 

Launch Vehicle 
Ti’ansition Phase 
(T) 

19. 

Safety (Cont*d) 






d. Range Safety^^^ 

EP-2 

EP-2 

RT-4 

RT-4 

i-0. 

Orbit Maneuvers 

EP-2; JP^1;WF-1-^ 

EP-2; JP-1;WF-RC 

RT-5(A*80);WF-5-li 

1 RT-5{A'80);WF-5- 

il. 

Rendezvous Capability 


JP-12 



22. 

Payload Docking 


JP-12 



23. 

Module Exchange Mech* 


JP-18, 19 

< 


i4. 

RCS Accelerations 

jp-i 

JP-1, 12 

RT-5(A'80) 

RT-S(A'80) 

25. 

Payload Lighting 



RT~5(A'80);JP-1Z^' 

* RT-5(A*80) 

26. 

Spacelab Capability 






a* Data Range 

EBM-6, 11 

EBM-U 




b. Data Storage 

EBM-6, 11 

EBM-11 




c* Data Reduction Equip- 

EBM-6, 11 

EBM-ll 




ment & Software 






d. Power for 

EBM-6, 11 

EBM-li i 

• 



Experiments | 






e. Physical Constraints 

EBM-6, 11 

EBM-11 

RT-7'^' 



h Environment 



! 



f, Std. Instrumentation 

EBM-6, 11 

EBM- 1 1 




40 


(i) 

111 


Including launch azimuth constraints. 

Specification, data TBD, 
CTontamination only covered. 



STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

5. 0 PAYLOAD /SHUTTLE INTEGRATED FLIGHT (CONT'D) 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Proce'dures 


PROGRAM 

PHASES 

i Vv'I A 

Ur/^UIREMENTS 

Pre -Phase A 
And 

Phase A 
(PA + A) 

Phase B 
(B) 

Development 

And 

Operating Phase 
(D* M. C, O, DM) 

Launch Vehicle 
Transition Phase 
(T) 

26* Spacelab tapability(Cont) 
g* Provisions for 
Experimenter 

EBM-611 

EBM-H 



h* Qualifications and 
Training Required 
for Experimenter 

EBM-6, 11 

EBM-ll 



i* Interface for User 
Requirements Exceed* 
ing Orbiter Spacelab 
Capabilities 

EBM-6, 11 

EBM-ll 



27. Sequence of Events, 
Orbiter Attitude and 
Timelines 





a* Powered Flight 




b. On-Orbit Stay 

F-1; EBM-6 

JP-12^^^ 



c* Deployment 


JP-12^^^ 



28. Orbiter Physical 
Constraints 

j 




a. Payload Envelopes 

EBM-6,lliEP-4: 
F-1, 7; JP-1, 10 

JP-1,12;EBM-U 



b. c. g. Envelopes 

EBM-6. 11 ;EP-4j 

JP-12;EBM-11 




(1) Specification data TBD. 
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STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
5. 0 PAYLOAD /SHUTTLE INTEGRATED FLIGHT {CONT’D) 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Procedures 


'"----.^AYLOAD PROGRAM 
PHASES 

DATA 

REQUIREMENTS 

Pr.e- Phase A 
And 

Phase A 
(PA + A) 

Phase B 
(B) 

Development 

And 

Operating Phase 
(D, M, G. O. DM) 

Launch V chicle 
Transition Phase 
IT) 

29. User Costs 

a. Transportation 

F-4(A'76) 

F-4(A*76) 

F-4(A'76) 

F-4{A>76) 

* ■ b. Extra Or biter Charges 

F-4(A*76) 

F-4(A'76) 

F-4(A'76) 

F-4(A'76) 

c. Spacelab Charges 

F-4(A'76) 

F-4(A*76) 

F-4(A’76) 

F-4{A»76) 

d, STS Guarantees and 

F-4(A'76) 

F-4(A>76) 

F-4(A'76) 

F-4{A'76) 

Penalties 

30, Abort Sequences and 


COMBINED WIT] 

1 DATA REQUIRED 

ON 5.0.2 

Probability of Abort, 
Provision for Reflight 

31. Payload Specialist 
Function 

a. General Description 

EBM-6,11}JP-1.12, 

JP-1, 13,15^^^EBM-1] 

RT-6 

RT-6 

b* Specific Task 

13;F-l,7 

EBM-6,ll:F-7 

EBM-11 

RT-6 

RT-6 

Description 

Mission Specialist 
Function 

a. General Description 

EBM-6,U;EP-2j 

EBM-ll;EP-2; 

RT-6 

RT-6 

b. Specific Task DescpH; 

JP-1, 12, iSjF-l, 7 
EBM-6,ll;F-7 

JP-1, 13 

EBM-11 1 

RT-6 

RT-6 


(!) Also reviewed for Sections 1, E, 3, and 4 as CP** 14, 















STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM 3Y STS PAYLOAD PROJECTS 

6.0 PAYLOAD/UPPER STAGE INTEGRATED FLIGHTS 

Interface specifications, Vehicle Data, System Capabilities, Softwire, Policies 
and Proceciures 


^“--...^YLOAD PROGRAM 
PHASES 

DATA 

REQ UIRE MENTS 

1. Upper Stage Generalized 
Performance {Payload 
Weight, etc*) 

2. Upper Stage Performance 
Characteristics for 
Mission Analysis 

a. Sequential Weight 
Statement 

b. Propulsion System 
Characteristics 

3. Payload Adapter(s) 

4. Upper Stage Payload 
Structural Support 

a. Design 

b. Loads Accepted 

5. Upper Stage Power 

6. Module Exchange 
Mechanism 


Pre-Phase A 
And 

Phase A 
(PA+A) 

Phase B 
(B1 

Development 

And 

Operating Phase 
(D, M. G. O. DM^ 

Launch Vehicle 
Transition Phase 
(T) 



GF-2 

GF-.2 



GF-2 

GF-2 

EP-5 


□F-2 

GF-2 

EP-5 


:GF-2 

GF-2 



GF-2 

GF-2 


EP-15 (A' 75) 

GF-2 

GF-2 









STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 
6. 0 PAYLOAD/UPPER STAGE INTEGRATED FLIGHTS (CONT'D) 

Interface Specifications, Vehicle Data, System Capabilities, Software, Policies 
and Procedures 


PROGRAM 

PHASES 

DATA 

REQUIREMENTS 
7, Upper Stage Data Hand^^ 
ling & Transmission 


b. Rates 

Upper Stage Attitude 
and Navigation 

a* Accuracy 

b* Tip-Off Rates 

c. Hand off Data 

Upper Stage Service 
Panels 

a* Electrical 
b* Data Bus 
Loads 

a. Nominal Limit Load 
Factors 

b. Dynamic Model 

c. Shock and Design 
Loads 


Pro “Phase A 
And 

Phase A 
(PA + A) 


Phase B 
_(B) ^ 


Development 

And 

Operating Phase 
fP, M. crO^DM) 
GF-2 


Launch Vehicle 
Transition Phase 
(T) ^ 

GF-2 


EP-5 



STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

6* 0 PAYLOAD /UPPER STAGE INTEGRATED FLIGHTS (GONT'D) 

Interface Specifications^ Vehicle Data, Sy'stem Capabilities, Software, Policies 
and ProceHures 


^•--...^YLOAD PROGRAM 
PHASES 

DATA 

REQUIREMENTS FOrT'''^'*--^ 


11* EMC/EMI 

a* Grounding, 

- . Shielding, etc 

b. Radiation Environ. 

12. Safety 

a. Criteria Sc Factors 

13. Stage Contamination 
Sources 

14. Stage Maneuvers and 
Orientation 

15. Rendezvous Capability 

16. Payload Retrieval 

17. Sequence of Events, Stage 
Attitudes, & Timelines 

a* Powered Flight 

b* On-Orbit Stay 


Pre- Phase A 
And 

Pliase A 
(PA-fA) 


EP-5 


EP-5 


Phase B 


EP-17 


Launch Vehicle 
Transition Phase 
(T) 


F-13^^^ 14^^^:GF-2 F-13^^\ 14^^\-GF- 

J 

F-13^^^ 14^^^iGF-2 F-13^^^ 14f^\GF-2^ 


GF-1,2;EP-17^^^ GF-1, 2;EP-17^^* 


GF-2 


GF-2 


(1) Specifications. 

(2) Applicable when coupled with references 
















STS USER FLAX STUDY 

DATA REQUIRED RELATIVE TO THE STS SYSTEM BY STS PAYLOAD PROJECTS 

0 PAYLOAD/UPPER STAGE INTEGRATED FLIGHTS (CONT»D) 

Interface Specifications, Vehicle Data, Sjrstem Capabilities^ Soft^vare, Policies 
and Procedures 


^---^^AYLOAD PROGRAM 
PHASES 

DATA 

REQUIREMENTS 


Pre-Phase A 
And 

Phase A 
(PA + A) 


Phase B 


Development 

And 

Operating Phase 
ID, M, G, O, DM) 


Launch Vehicle 
Transition Phase 
(T) 


25. 

Payload Docking 


a* 

Sequence 


b. 

Equipment 


c. 

Interface 


d. 

Stability Rqmts, 


e. 

Control 


£. 

Loads 

26. 

Computer Programs 
Available to User 
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STS USER PLAN STUDY 

DATA REQUIRED RELATIVE TO GROUND TERMINALS, TRACKING NETWORK, AND THE 
TRACKING AND DATA RELAY SYSTEM BY STS PAYLOAD PROJECTS 

7.0 USERS GUIDE AND PAYLOAD/GROUND TERMINAL INTERFACE DESCRIPTIONS FOR 
DATA TRANSFER, COMMUNICATION AND TRACKING NETWORKS, AND RANGES 

(Locations, ^Descriptions, Availability, Ground Links, Frequencies, Capacities, 

Codes, Data Storage, Data Processing, User Charges) 



3 
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STS USER PLAN STUDY 


UST OF STS SYSTEM REQUIREMENTS FOR 
PRE-FLIGHT INFORMATION FROM PAYLOAD PROJECTS 

8.0 INFORMATION FOR STS SYSTEM INTEGRATION AND SUPPORT FOR A SPACE PROJECT 

{Documents and Reports Itemizing the Normal Information Needed for Launch Vehicle 
IntegratiAn and Support for a Space Project} 


:'"''--«^AYLOAD PROGRAM 
PHASES 

DATA 

REQUIREMENTS FOrT-*---^ 

Pre- Phase A 
And 

Phase A 
(PA + A) 

Phase 6 
(B) 

Development 

And 

Operating Phase 
(D. M, Cl, O, DM! 

Launch Vehicle 
Transition Phase 
(T) 

1. Project Plan 





a* Project Support 
, Requirements 


JP-13; GS-8, 14, 15 

GS-g 

GS-9, 14 

b* Procurement and 

Services Require m*ts 


□S-8, 14; JP-13; 
S.T-8 

GS-9 

GS-9, 14 

2* Mission Analysis 

JP-13 




S* Payload Design/ Analysis 
Documents 





a. Payload Drawing, 
General Description, 
k Interface Req’mts. 

EP-3: EBM-ll 

SP-3; GS-8 

RT-2; GS-9 

RT-2; GS-9 

b* Hazai^d Analysis and 
Safety Plan 

j 


RT-2,4; GF-1: ^ 
GS-10; EP-17tiJ 

RT-2,4; GF-1; 
GS-10; EP-17(1) 

c. Payload Tie-Down 
Loads « Stress and 
Deflection Analysis 



RT-2 

RT-2 

d. Analysis of Payload 
Deployment and 
Retrieval 



RT-2 

RT-2 


(1) Applicable when coupled with references* 


STS USER P.LAN STUDY 

UST OF STS SYSTEM REQUIREMENTS FOR 
PRE-FLIGHT INFORMATION FROM PAYLOAD PROJECTS 


INFORMATION FOR STS SYSTEM INTEGRATION AND SUPPORT FOR A SPACE PROJECT 
(CONT*D) ‘ 

(Documents and Reports Itemizing the Normal Information Needed for Launch Vehicle 
Integration and Support for a Space Project) 


^"--..^AYLOAD PROGRAM 
PHASES 

DATA 

REQUIREMENTS FOrT'"---^ 


3, Payload Design/ Analysis 
Documents (Cont*d) 

e. Payload Heat Rejec- 
tion Rates 

f. Payload Contamina- 
tion (e* g, , Out- 
Gassing) 

g* Payload Countdown 
(Sequence, Holds, 
etc, ) 

4, Payload Test Rqmts, 

a. Payload / STS Integra- 
tion Simulation 

5, Payload Demonstration 
to be Carried Out 

b. Payload Inspections 
Required 


Pre-Phase A 
And 

Phase A 
(PA + A) 


Phase B 


Development 

And 

Operating Phase 
(D. M. G. O. DM) 

Launch V chicle 
Transition Phase 
(T) 

RT-2 

RT-2 

RT-2, 3, 7 

RT-2, 3,7 

RT-2; GS-9 

RT-2; GS-9 

RT-2; GS-9 

RT-2; GS-9 

RT-2; EP-17^^^ 

RT-2; EP-17*^^ 

RT-2; GS-9 

i 

RT-2; GS-9 

i 








9. DOCUMENT REVIEWS 


Over 100 documents were reviewed by the members of the 
Study Team. Many of these reviews were accomplished by personnel 
also working on the DOD STS Users Guide. When a document was reviewed 
for applicability to the Guide, it was also reviewed for applicability 
to the Space Transportation System data required for the STS User Plan. 
This procedure avoided duplication of effort and made the best use of the 
members available for the Study. 

Section 9. 1 lists the key identifying the documents reviewed 
along with the document reference. This furnishes a quick access 
listing for the user and an index to the document suniinaries contained 
in Section 9. 2. The summaries themselves describe not only the general 
subject covered by the document, but also several other items v'hich 
are important to a user in rapidly assessing the utility of the document 
and its information for his particular needs. It is important to under- 
stand the basis for the data and information contained in the document 
since simulation and test data are normally more reliable than para- 
metric analyses or early specifications and full-scale test data is normally 
more valid than small-scale data. Under "Status of Information, " 
notes were made relative to the intent of the authors of the reference 
document relative to applicability of the data and possible extensions Or 
updating in the future. The content of the document is summarized 
along with comments of the reviewer and explanatory notes. Each 
document reviewer also noted the applicability of the data to the Data 
Requirements Matrix presented in Section 7, The results of these 
reviews were then incorporated in the data, available Matrix presented 
in Section 8, 
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Most of the documents surve 7 ed in this study came from two 
major data banks. SAMSO maintains a document listing and data retrieval 
system for STS-related documents. Extensive use was made of this 
Space Transportation System data bank. In addition, Aerospace Corpora- 
tion has requested and accumulated a large NASA studies data bank 
incorporating payload data from both NASA and DOD payloads for use 
in NASA studies. Study E,2 contributed some resources to the request 
and accumulation effort and made extensive use of the data bank. 

1 Document List and Keys 


CP Listings; 

CP-1 Payload Processing Facilities, JFKSC Shuttle Projects 

Office, 1 April 1974, 


CP- 2 Space Shuttle System Payload Accommodations , 

JSC-07700, Vol. XIV, Revision C, 3 July 1974. 

CP- 3 Space Shuttle Flight and Ground System Specification, 

JSC-07700, Vol. X, Revision A, 2 January 1974, 

CP-4 Liaunch Pad Station Set Requirements Document , 

Volume 23, K-SM-10,1.7, Basic, 12 July 1974, 

CP-5 Launch Processing System - Checkout Control and 

Monitor Subsystem Design Requirements , KSC- 
LPS-RD-^2&, 9 August 1974, 

CP- 6 Schedules and Status Summary - Shuttle Projects 

Office , K-SM-03. 1, 5 Novernber 1974. 

CP- 7 Preliminary Interface Concept Briefing - SPSS 

POP /STS Payload Interface Study - FY 75 , 

McDonnell Douglas Astronautics Company, 28 January 
1975. 

C P- 8 Preliminary Interface Concept Briefing - DMSP , 

DOD/STS Payload Interface Study - FY 75 , McDonnell 
Douglas Astronautics Company, 27 January 1975, 

CP-9 POD Shuttle Systems Requirements , SAMSO-LRV, 

18 November 1974. 
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CP Xjistings (Cont*d) 

CP- 10 Orbiter Vehicle End Item Specification for the Space 

Shuttle System, Part 1 , Specification No, MJO 70- 
OOOl-lA, 20 December 1973, 

CP- 11 POD Payload Interface Assessment Briefing, Part i , 

Rockwell International, SD 74-SH-G332, 20 December 

1974. 

CP- 12 Orbiter Payload Accommodations Briefing Manual / 

Charts, Rockwell International, SD 74-SH-0298, 

16 October 1974. 

CP- 13 POD Space Transportation System (STS) Payload 

Interface Study, Technical and Mahagement Summary, 
SAMSO-TR-73-280~Vol. 1, McDonneU Douglas 
Astronautics Company/TRW Systems Group, October 
1973. 

CP- 14 POD Space Transportation System (STS) Payload 
Interface Study, FY 74 Extension Final Report, 
SAMSO-TR-74-198, October 1974. 

CP- 15 Paunch Site Accommodations Handbook for Shuttle 

Payload, JFKSC, 1 February 1974, 

CP-16 Payload Interface Team Documentation - Avionics 

Baseline, Orbiter 102, PDR - JSC-09320, February 

1975. 

CP- 17 Payload Integration - Schedules and Status Summary, 

Volume 2 , JFKSC K-SM-03.2, 15 October 1974. 

CP-18 POD Space Transportation System Operations 

Concept (Prelirninary) , Reusable Launch Vehicle 
System Program Office, Operation and Evaluation 
Division, 30 October 1974. 

CP- 19 Shuttle System - Ground Operations Plan, NASA/KSC, 
K-SM-09, 20 February 1975. 

CP-20 Multi-User Mission Support Equipment, Third 

Progress Review , Mar tin- Marietta Coi^poratipn, 
Denver Division, February 1975. 

CP-21 Multi-Use Mission Support Equipment (MMSE) 

(Launch Site) - MMSE Catalog, Revision A, Martin- 
Marietta Corporation, Denver Division, February 1975 
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EBM Listings 


EBM-1 
EBM-2 
EBM- 3 
EBM-4 

EBM- 5 

EBM-6 

EBM- 7 

EBM- 8 
EBM- 9 
EBM- 10 
EBM- 11 


Scientific Uses of the Space Shuttle , Space Science 
Board, National Academy of Sciences, Washington, 

D. C. , 1974. 

A Lone-Range Program in Space Astronomy , Position 
Paper of the Astronomy Missions Board, NASA SP- 
213, Washington, D. C. , 1969. 

Priorities for Space Research 1971-1980, Space 
Science Board, National Academy of Sciences, 
Washington, D, C. , 1971. 

Announcement of Opportunity for Scientific Definition 
of Space Shuttle Missions for Solar Physics Spacelab 
Payloads, NASA AO #5, NASA, Washington, D. C. , 

15 July 1974. 

Scientific Objectives and Instrument Performance 
Criteria for a Large Solar Observatory , E. B. Mayfield, 
et al., The Aerospace Corporation, ATR 72(7268)-!, 

30 August 1972. 

Proceedings of the Space Shuttle Sortie Workshop , 
Volume I, Policy and System Characteristics, 

R, W, Johnson, General Chairman, 31 July - 
4 August 1972, NASA, Washington, D, C. 

Proceedings of the Space Shuttle Sortie Workshop , 
Volume II, Working Group Reports , R. W. Johnson, 
General Chairman, 31 July - 4 August 1972, NASA, 
Washington, D. C. 

Summarized NASA Payload Descriptions, Automated 
Payloads, NASA/MSFC, July 1974. 

Summarized NASA Payload Descriptions, Sortie 
Payloads, NASA/MSFC, July 1974. 

Summarized NASA Payload Descriptions, Volume II, 
Sortie Payloads , NASA/MSFC, July 1974. 

Spacelab Payload Accommodation Handbook (Preli- 
minary), T« J. Lee (NASA/MSFC) and H. Stoewer 
(ESRO), May 1975. 




EP Listings ; 


EP-1 


EP-E 


EP-3 


Vandenberg Launch Processing System, Station 
Set V84 Requirements Document, Book III, Parti, 
Updated. 

Space Shuttle System POD Reference Missi ons, 
Mission 2, The Aerospace Corporation, T<^-0075 
(542 1-04) -2, 8 July 1974. 

Payload Questionnaire , 


EP-4 Current Space Shuttle Payload Accommodations 

and Interfaces, Rockwell International, Space Division, 
SSV74-30, 17 July 1974. 


EP-5 POD Space Tramsportation System (STS) Payload 

Interface Study, 'Volumes I and 11, SAMSO-TR- 
73-280, McD onnell D ouglas / TRW Systems , October 
1973. 

E P- 6 The Mission Type/Phase Concept for Shuttle Mission 

Planning and StamJardizationT JBC/TB-W, JSC-08420, 
JSC Internal Note No. 73-FM-126, 20 August 1973. 


EP-7 

EP-8 

EP-9 

EP-10 

EP-11 

EP-12 


Space Shuttle System Baseline Referen ce Missio ns, 
Volume II, Mission 2, Revision 1, JSC-07896, JSC 
Internal Note 73-FM-47, 29 May 1974. 

Initial Configuration Control QMS and RCS Propellant 
Budgets for Orbiter Missions . 

Nominal Return- to-ljaunch Site (RTDS) Abort Trajec- 
tories for Mission 3A (Configuration 5-MCR R2) , 
Rockwell International, Internal Better No. 393-100- 
74-037, 20 May 1974. 

Mission 3A Trajectory, AOA Abort to EAFB, NAH 
Division T, Ferrneil, 410ti6029-73, 30 July 1974 
(Also see TN 15303. 9, 3A AOA to Edwards). 

Navy Payload /Shuttle Integration Study , Rockwell 
International Internal Letter #SS-74/0l6, 31 January 
1974. 

Vehicle Management and Mission Planning System 
(Phase IB) Users Document, Volume I, Batch Loader 
Program (BLP) , JSC-08567, 14 December 1973. 
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EP Listings (Cont*d) 


EP-13 Earth Orbit Shuttle Scheduling Constraints , NASA 
MSC Internal Note No. 73-FM-9, 31 January 1973. 

EP-14 POD Payload Interface Assessment Briefing, Part 1 , 

Rockwell International, Space Division, SD 74-SH-0332, 
20 December 1974, 

EP-15 Second Progress Review, Multi-Mission Support 

Equipment (MMSE) , William Pratt, et al, Martin- 
Marietta Corporation, December 1974. 

EP-16 Payload Descriptions, Volume 1, Automated Payloads ; 

Volume II, Shuttle Sortie Payloads, Level B Data, 

MSFC Preliminary Data, July 1974, 

EP-17 Safety Policy and Requirements for Payloads Using 

the National Space Transportation System, Payload 
Safety Steering Group (Ad Hoc), NASA Headquarters, 
Washington, D. C. , July 1974 (Revised February 1975). 

EP-18 Deep Space Network (DSN) Standard Practice, Deep 

Space Network/Flight Project Interface Design Handbook, 
JPL 810-5, Revision C, 15 April 1972- 

EP-19 Space Shuttle Program, Flight Operations, Level II 

Program Definition and Requirements, Volume VIII, 
NASA JSC-0700, Vol. VUI, 14 March 1975, 

EP-20 Narrative Technical Description of Current Dynamic 

Test and Isolation Practices , McDonnell Douglas, 
Western Division, Huntington Beach, California, 

P, F, Spas (Task Monitor), October 1974 (Revised 
January 1975), 

EP-21 Tracking and Data Relay Satellite System (TDRSS) 

Users Guide , NASA/GSFC, X-805-H-176, Revision 1, 
September 1974, 

EP-22 Network Integration Study, Parts A, B, NASA/GSFC, 
Report No. STDN No. B09, June 1972. 

EP-23 STDN Users Guide, Revision 2, NASA/GSFC, GSFG 
Report STDN No, 101,1, J, N, Scott, Requirements 
and Plans Office, May 1974. 
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F Listings ; 

F-1 POD Space Shuttle System Suimnary , Headquarters, 

SAMSO, Reusable Paunch Vehicle System Program 
Office, 1 August 1974. 

F - 2 POD Payload Interface Assessment Briefing, Part 1 , 

Rockwell International, Space Pivision, SP 74-SH-0332, 
20 Pecember 1974. 

F-3 Shuttle Operational Pata Book, Volume I, Shuttle 

Systems Performance and Constraints Pata, JSC - 
08934, June 1974 (and updated through 1 January 1975), 

F-4 NASA Memorandum, User Price Policy Steering 

Group , from MK, Chairman, User Pricing Policy 
Steering Group, 3 September 1974. 

F -5 Requirement /Definition Pocument, Crew Station and 

Equipment, Book 7 , Rockwell International, Space 
Division, PDR Conference, IRD SE-493T, WBS 
1.2. 1,4. 1, 31 January 1974. 

F-6 Orbiter C ontamination Sources Review, Presented 

at the 6th Meeting of the Particles and Gases Working 
Group, 6 November 1974, Joint Meeting with Payload 
Contamination Requirements Definition Group, Rock- 
well International, Space Division, 

F-7 Space Shuttle System Summary, Rockwell International, 

Space Division, 4 August 1974, 

F-S Orbiter 102 PDR, Payload Accommodations and 

Interfaces, Team 15, Payload Integration, Rockwell 
International, Space Division, SSV75-1-1, 17 February 
1975. 

F-9 Space Shuttle System Acoustics, Shock and Vibration 

Data Book, Rocicwell International, SD 74-SH-0082, 
i June 1974. 

F-10 Shuttle System Integrated Mission Events and Sequences , 

Rockwell International, Space Division, SD 75-SH-0050, 
28 February 1975. 
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F Listings (Corit*d) 


F-11 

F-12 

F-13 

F-X4 

F-15 

F-16 

F-17 

F-18 


Space Shuttle Program Shuttle Avionics Integration 
L«aboratoryj NASA/ JSCa JSC-08663, Volume I, 

Sail Project Plan, 20 September 1974. 

Specification, Interleaver, Payload Data, Rockwell 
International, Space Division, MC476-0136, 10 May 
1974. 

Specification, Electromagnetic Compatibility Require^ 
ment. Systems for the~Space Shuttle Program , NASA/ 
JSC, JSC Document SD-E-0001, 4 June 1973. 

Space Shuttle Program Specification, Electromaenetic 
Interference Characteristics, Requirements for 
Equipment7 NASA/JSC. JSC Document SL-E-0Q02. 
Revision A, 16 September 1974. 

Space Shuttle Electromagnetic Effects Compatibility 
Control Plan, Revision B, Rockwell International, 
Space Division, SD 72-SH-0216B. 

Requirements /Definition Document, Payload Retention 
Mechanisms, Volume 2-5 , Rockwell International, 
Space Division, SD 72-SH-0102-5, 15 November 1974. 

Requirements /Definition Document, Payload Deploy- 
ment and Retrieval Mechanisms, Volume 2-8, Rock- 
well International, Space Division, SD 72-SH-0102-8, 
15 November 1974. 

Requirements /Definition Document, Data Process 
and Software, Volume 5-5 , Rockwell International, 
Space Division, SD 72-SH-0105-5, 5 December 1974, 


GF Listings; 

GF - 1 Safety Policy and Requirements for Payloads Using 

the National Space Transportation System, Payload 
Safety Stee3;ing Group, NASA Headquarters, July 1974 
(Revised February 1975). 

GF-2 STS Users Guide, Section 10, Detailed Upper Stage 

Description - lUS, The Aerospace Corporation, 
TOR-0075(542I-03)-1, 28 February 1975. 
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GS Lii stings: 


GS-1 

GS-2 

GS-3 

GS-4 

GS-5 

GS-6 

GS-7 

GS-8 

GS-9 


POD STS Ground Operations Study - Recommended 
Concept. Sxring Arrangement and Acquisition Flan , 
Martin Marietta Corporation, MCR- 74-309, AF- 
SAMSO-TR-74-234, October 1974. 

Planning Factors Guide , 290-75, Hq, , 1st Strategic 
Aerospace Division, 1 July 1974. 

Level II Program Definition and Requirements, 

Volume XIV, Payload Ac comnaodations (Revision C) , 
Change No. 3 , NASA/ JSC, JSC-07700, VoL XIV, 

3 July 1974. 

LPS Concept Description Document, NASA/KSC, 
KSC-DD-LPS-007, Digital Electronics System Office, 
Directorate of Design Engineering, 11 January 1974 
(Revised). 

Launch Processing System, Station Set 84 Require- 
ments Document, Book I , NASA/ JSC, K-SM-10. 1. 23, 
Owen Sizemore, Shuttle Project Office, 22 February 
1974 (Second Draft). 

Launch Processing System., Station Set 84 Requirements 
Document, Book II, NASA/ JSC, K-SM-10. 1.23, 

Owen Sizemore, Shuttle Project Office, 22 February 
1974 (Second Draft), 

Launch Processing System Station Set 84, Require- 
ments Document, Book III, No Number, Prepared 
by 6595th STG (ST) STS Project Office, VAFB, 

9 October 1974. 

System Description, Program Introduction and State- 
ment of Capability, Volume 1, Universal Documenta- 
tion System, Document 501-72, The Secretariat, 

Range Commanders Council, July 1972. 

Program, Mission and Test Requirements, and Support 
Plans Document Preparation, Document 501-70, 

The Secretariat, Range Commanders Council, 

October 1970. 
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GS Listings (ContM) 


GS-10 Space and Missile Test Csnter Manual, Volume I , 

jRange Safety Requireinents , SAIs^TECM 127-1, 

16 July 1973. 

GS-11 Natural Environments for KSC, V AFB, and EAFB 

To Be Used for: Design, NASA /K.ockw ell Report No. 
SD”75^SH-0U2iiBTrD January 1975. 

GS-12 Range Usbj. " landbook. Space and Missile Test 

Center Man’;d.i, SAMTECM 80-1, 6 January 1975. 

GS-13 Baseline Operations Plan (Review Draft), NASA/ JSC, 

JSC-O933I, Flight Operations Directorate, 15 January 
1975. 

GS - 14 Space Shuttle System Payload interface Verification 

Plan (Preliminary Draft), Volume I . NASA/ JSC, 
JSG-07700-14-P/D VP^Ol, 1 February 1975. 

GS-15 KSC Launch Site Accommodations Handbook for STS 

Payloads, Revision 1, Coordination Draft, NASA/KSC, 
KSC-K-SM-^ 14, February 1975. 

GSr’16 POD Ground Support Systems Definition Study , 

McDonnell Douglas /Sterns Rogers, June 1975. 

JP listings; 

JP- 1 Space Shuttle System Payload Accommodation , 

Volume XIV. Revision C. JSC-07700, 3 July 1974. 

JP-2 PDR Team 15 Document - Mission Operations Approach. 

NASA-S-75-622; JSC-09323, H. Ray. 

JP-3 PDR Team 15 Document - POD Satellites. NASA-S- 

75-634; JSC-09317, H. Lambert, 20 December 1974. 


JP-4 PDR Team 15 Pocunient - Common Attachment/ 

Handling Study. NASA-S- 75-330; JSC-09318, L. Jenkins, 
27 December 1974. 

JP-5 PDR Team 15 Document - Weights Chargeable to 

Payload, NASA-S- 75-360; JSC-09324, B. Sevier. 

20 December 1974. 
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JP Listings {Gont*d) 


JP-6 PDR Team 15 Document, Volume XIV, Revision C, 

NAS37:T5C7 jyc-uysiu; ■N'ASA-S-75-48y, K.' Armstrong, 
20 December 1974* 

JP-7 PDR Team 15 Document - Interim Upper Stage, 

NASA-S-75-627; JSC-093i2, H. Lambert, 20 ll)ecember 
1974. 

JP-8 PDR Team 15 Document - Large Space Telescope, 

NASA- S- 75 -31 8; JSC-09315, G. Meester, 20 December 
1974. 

JP-9 PDR Team 15 Document - Spacelab, NASA-S-76-514; 

JSC-09311, J. G'Laughlin, 24 December 1974. 

JP-10 PDR Team 15 Document - Earth Observations Satel- 

lite, NASA-S-75-369; JSC-09313, R. Frost, 20 December 
1974. 

JP-11 PDR Team 15 Document - Long Duration Exposure 

Facility fLDEF) . NASA-S-75-307; JSC-09314, 

G. Meester, 20 December 1974. 

JP- 12 Orbiter Vehicle End Item Specification for the Space 

Shuttle System, Part 1, Performance and Design 
Requirements . IRD No. TM-258T, W, B. S, 1.2. 1, 4, 1, 
Specification No. MJ070-0001-1A, Updated to Change 
No, 3, Rockwell International, Space Division, 

22 August 1974, 

JP-13 Baseline Operations Plan, Review Draft, JSC-09333, 

JSC Flight Operations Directorate, 15 January 1975. 

JP-14 Payload Structural Attach Loads Definition, Rockwell 

International, Space Division, MCR 277, Revised 
Date: 3 December 1974. 

Jp-15 DOD Space Transportation System (STS) Payload 

Interface Study, Extension, SAMSO-TR-74- 

198, October 1974, 

JP- 1 6 Remote Manipulator System Design Requirements, 

Performance and Interface Specification , NASA/ JSC, 
JSC-08997, 22 August 1974. 
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JP Listings (Cont*d) 


JP-17 Specification Contaminatioa Control Requirements 

for the Space Shuttle Program , SN-C-0005, March 1974, 

JP-18 Design Definition Studies of Special Purpose Manipulator 

System for EOS , SPi^/DSMA Teamr SPi^-R 
January 1974, 

JP-19 Final Report - Servicing the DSCS-Il with the STS, 

Volume I, Final Briefing , SAMSO-TR-75-135, 

March 1975. 


RT Listings: 


RT-1 


RT-2 


RT-3 

RT-4 

RT-5 

RT-6 

RT-7 

RT-8 


Shuttle Turnaround Analysis Report , STAR 005, 

R. E. Reedy, Rockwell Eaunch Operations Integration, 
H, K. V/idick, Chairman, STAR SP-OPN, January 
1975 {Prepared Monthly), 

Space Shuttle System Payload Interface Verification 
Plan, JSC--07700"14-P/Ii VP-01, R. Everline (JSC). 
February 1975. 

Orbiter Contamination Control Plan, Roclcwell Inter- 
national, SD 75-SH-0289, February 1975. 

Shuttle System PDR, Safety Analysis Report, Rockwell 
International, SD-75-SH-0064, 28 February 1975, 

Space Shuttle Orbital Flight Test Requirements, NASA/ 
JSC, JSC-08576, R. Morton/O, G, Morris, 15 January 
1975, 

Space Shuttle Payload Accommodations on the Aft Flight 
Deck^ NASA/ JSC, Spacecraft Design Division, J^- 
09343, S. H, Nassiff, 20 January 1975. 

Payload/Orbiter Contamination Control Requirement 
Study, MCR 74-474, NASA 8-30755, 27 December 1974. 

Interface Verification Equipment Study (IVE), Progress 
Briefing, R. Everline (NASA/ JSC); E. R. Richardson 
(Rockwell In*' -national), 14 February 1975, 
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WF Listings: 


WF~1 Space Shuttle System Payload Accommodations, NASA/ 

JSC, JSC-07700, Volume XIV. 

V/F-Z Space Shuttle Flight Systems Performance Data 

Book, Volume I, Ascent, SI?73^H-^178~1B, December 
1974. 

WF-S Space Shuttle Flight Performance Data Book, Volume II , 

Orbiter Entry , SD73-SH-0178-Z, January 1974, 

WF-4 Flight Performance Data Book, Volume IV, Opera- 

tional , SD73-SH-0178-4, April 1974. 

I’ 9 MDASP-Mission Design and Analysis Subsystem 

Prototype, Volume I, Users Guide , The Aerospace 
Corporation, TOR-0075{54Z1-07)-1, Vol. 1, J. Ij. 

Starr, 25 April 1975, 

WF-6 MDASP-Mission Design and Analysis Subsystem 

Prototype, Volume n. Advanced Engineering/ Program- 
mers Guic^e, The Aerospace Corporation, TOR-0075 
(5421-07)-!, Vol. n, J. I*. Starr, 25 April 1975, 

WF-7 Shuttle Operational Data Book, Volume I, Shuttle 

Systems Performance and Constraints Data, NASA/ 
JSC-08934 (Vol. I), June 1974. 

WF-8 Shuttle Operatioi^l Data Book, Volume II, Shuttle 

Mission Mass Properties Data. NABA/ JSC- 08934 (Vol. II). 

WF-9 Aerodynamic Design Data Book, Volume I, Orbiter 

Yeliicle, Rockwell International, SD7Z-SH-00620 IG, 

June 1974. 

WF-10 Aerodynamic Design Data Book, Volume H, Mated 

Vehicle, Rockwell International, SD72-SH-00620 ZG, 

June 1974. 

WF-11 Review of Shuttle Operational Data Book, The Aerospace 
Corporation Xietter 75-2610. 3, 1-032, S. T. Chu to 
SAMSO (IiVRO/Capt. J. Jannarone), 3 March 1975. 
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9,2 


DOCUMENT SUMMARY SHEETS 


This section, presents the individual document summary- 
sheets prepared by the reviewer. They correspond to the key identifying 
the document (Section 9# 1) as follows: 


CP-1 through CP-21 
EBM-1 through EBM-11 
EP- 1 through EP-23 
F - 1 through F- 18 
GF-1 and GF-2 
GS- 1 through GS- 16 
JP-1 through JP-19 
RT-1 through RT- 8 
WF-1 through WF-11 


Pages 9-15 through 9-35 

Pages 9-36 through 9-46 

Pages 9-47 through 9- 69 

Pages 9-70 through 9-99 

Pages 9-100 and 9-101 

Pages 9-102 through 9-119 

Pages 9-120 through 9-138 

Pages 9-139 through 9-149 

See Section 10,2 of this 
report 
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REFERENC E C P- 1 


TITLE: Payload Processing Facilities 

REPORT NO: 

DATE: 1 April 1974 

AUTHOR{S); Shuttle Project Office (JFKSC) 

SUBJECT: Payload Processing Facilities 

BASIS FOR INFORMATION: Dissemination of payload facility capabilities inf ormation to 

payload owners to support their program planning. 

STATUS OF INFORMATION: 

COVERAGE OR CONTENT: The document provides a pictorial reference to existing facilities 

that are considered adaptable for Shuttle payload processing. 
Inside and outside photographs plus a data sheet are furnished 
for each facility. 

COMMENTS: ■ 

APPUCABLiE TO DAT A REQUIREMENT : Contains documentation for Matrix Data 

Requirement Section t.2. Items 2,i, j, c, 
h, m, g; also Section 2. 1, Item 6. g. 


CP-2 


RE-FERENCE 


TITLE: 
REPORT NO: 
DATE: 
AUTHOR{S): 


Space Shuttle System Payload Accommodations 
JSC-07700, Vol. XIV, Revision C 
3 July 1974 


SUBJECT: 


Document provides information on the Space Shuttle system required by 
payloads in the design definition phase. 


BASIS FOR INFORMATION; Baseline 

STATUS OF INFORMATION: Evolutionary 

COVERAGE OR CONTENT; Provides potential users of the Space Shuttle with an official 

source of information on the Space Shuttle capabilities. It also 
defines a set of standard interface provisions between the orbiter 
and payloads. It includes performance data and information on 
subsystems, environments, and support equipment, 

COMMENTS: 


APPUCABLiE TO DATA REQUIREMENT: Contains documentation for Matrix Data Require- 

ment Section 1, 2, Items 1. a and b, Items 2. b, d, h, i, j, and k. 
Also for Section 2. 1 Items 1; 3.cj S.a^ b, d; 6,b> d, e; and 
7*a,b,c, d, e, fs 


REFERENCE CP-3 


TITLiE: Space Shuttle Flight and Ground System Specification - Level II 

REPORT NO; JSC 07700, Vol. X, Revision A, Change No. 20 
DATE; 2 January 1975 

AUTHOR(S); 


SUBJECT: 


System Specification - Level II 


vO 

-4 


BASIS FOR INFORMATION; Evolutionary 


STATUS OF INFORMATION: Preliminary 


COVERAGE OR CONTENT: Contains the program level technical requirements for the 

operational STS and forms the base for control by NASA. 


APPLICABLE TO DATA REQUIREMENT: Contains documentation for Matrix Data Require- 

ment Section 2. 1, Items 3. a, b, c, d; 5. a, b, d; 6.b, c, f; and 9; 4. c. 

Also Section 1,2, Items 2. a, b, h, i; 6 and 7. 


REFERENCE CP-4 


TITLE: 
report NO: 
DATE: 
AUTHOR (S): 


Launch Pad - Station Set Requirements Document Volume 23 
K-SM-10. 1. 7 Basic 
12 July 1974 
J. J. Talone, Jr. 


SUBJECT: This document is limited to those facilities and GSE at the launch pad 

required to support checkout and launch of the Space Shuttle vehicle. 


BASIS FOR INFORMATION: 


STATUS OF INFORMATION: Preliminary 


COVERAGE OR CONTENT: Describes launch pad integration, which includes the facilities, 

services, and GSE required to meet the functional flow from 
the start of mobile launch platform jacking in the VAB for 
rollout to the pad through delivery of the MLP post- launch 
to the VAB high bay support columns. 


COMMENTS: 


APPLICABLE TO DATA REQUIREMENT; Contains documentation for Matrix Data Require- 
ment Section 2. 1, Items 1; 6 f and g; and Section 2, 1, Items 2, a, b, i, j, 
and ra. 


REFERENCE CP-5 


TITLE: 

REPORT NO: 
DATE: 
AUTHOR (S): 


Launch Processing System -- Checkout, Control, and Monitor Subsystem -- 
Design Requirements 

KSC-LPS-RD-026 

9 August 1974 


SUBJECT: Document describes the preliminary performance objectives and requirements 

necessary for design, development, and manufacture of the Checkout, Control 
and Monitor Subsystem (CCMS). 


BASIS FOR INFORMATION: 


Preliminary design requirements for CCMS and interfaces 
with the Central Data Subsystem (CDS). 


STA.TUS OF INFORMATION: Preliminary 


COVERAGE OR CONTENT: 


Presents the LPS integrated checkout and launch facility capable 
of controlling the GSE and orbiter through consoles. It is 
representative of either Firing Room 1 or Firing Room 3 consoles 
and interfaces interconnected with Pad A or Pad B. 


COMMENTS; No discussion is contained pertaining to payload(s). It is recommended 

that an interfacing with payload capability write-up be included in the next 
revision. 


APPLICABLE TO DATA REQUIREMENT: 
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REFERENCE CP-6 


TITL.E; 
REPORT NO; 
DATE; 
AUTHOR(S): 


Schedules and Status Summary 
K-SM-03. 1 
5 November 1974 
Shuttle Projects Office 


(Upon review^ it was determined that this document was not applicable) 







CP-7 


REFERENCE 


TITLE; Preliminary Interface Concept Briefing - SOSS DOD/STS Payload Interface 

Study - FY 75 

REPORT NO; 

DATE; 28 January 1975 

AUTHOR(S): McDonnell Douglas Astronautics Company 

SUBJECT: DOD Payload Interface 


BASIS FOR INFORMATION: 
STATUS OF INFORMATION: 
COVERAGE OR CONTENT: 


Dissemination of payload interface data 
Preliminary 

Briefing charts on pre-launch, ascent, and pre-deployment. 
Also, subsystem block diagrams. 


COMMENTS: 

APPLICABLE TO DATA REQUIREMENT: Contains documentation for Matrix Data Requir 

ment Section 2, 1, Items 5; 6, b and e; 7. a, b, c, d, and f. 
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CP-8 


REFERENCE 


TITLE; 

REPORT NO: 
DATE; 
AUTHOR (S): 


Preliminary Interface Concept Briefing -- DMSP DOD/STS Payload Interface 
Study - FY 75 


27 January 1975 

McDonnell Douglas Astronautics Company 


SUBJECT: 


DOD Payload Interface 


BASIS FOR INFORMATION: Dissemination of payload interface data 


STATUS OF INFORMATION: Preliminary 


COVERAGE OR CONTENT: 


Briefing charts on pre-launch, ascent, and pre- deployment; 
also, subsystem block diagrams. 


COMMENTS: 

APPLICABLE TO DATA REQUIREMENT: Contains documentation for Matrix Data Require- 

ment Section 2, 1, Items 5; 6. b and e; 7. a, b, c, d, and f. 




( 
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REFERENCE CP-9 


TITLE: 
REPORT NO: 
DATE: 


DOD Shuttle System Requirements 


AUTHOR (S): 


18 November 1974 
SAMSO/LRV 


SUBJECT: 

BASIS FOR INFORMATION: 
STATUS OF INFORMATION: 


Baseline - subject to revision as detailed system information 
becomes available. 


COVERAGE OR CONTENT; 


Delineates only the DOD STS requirements which directly 
pertain to the Shuttle system. The document is not intended 
to provide all DOD STS requirements; e.g, , those related to 
the upper stage or the ground network. 


COMMENTS; 


APPLICABLE TO DATA REQUIREMENT: Contains documentation for Matrix Data Require* 

ment Section 1.2, Item 6. 










ru' 
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REFERENCE CP-10 




1 TITLE: Orbiter Vehicle End Item Specification for Space Shuttle System, Part I - 

|, , Performance and Design Requirements 

I; REPORT NO: MJ070-0001-1A 

I ; DATE; 20 December 19'73 

I AUTHOR{S): 

I"' , 

r . 

SUBJECT: The Parti specification establishes the requirements of performance, 

!■ design, and verification of the orbiter vehicle element of the operational 

I. Space Shuttle system. 



BASIS FOR INFORMATION : E volutionar y 

STATUS OF INFORMATION: Baseline 

COVERAGE OR CONTENT; Specifies unique requirements and characteristics to which 

the orbiter vehicle's subsystems will conform to achieve the 
required orbiter performance and operational capabilities. 

COMMENTS: 

APPLICABLE TO DATA REQUIREMENT : Contains documentation for Matrix Data Require- 

ment Section 2. 1, Items 5.c and 6,e, 



REFERENCE CP- 1 1 


TITLE; DOD Payload Interface Assessment Briefing, Part 1 

REPORT NO; SD 74-SH-0332 

DATE; 20 December 1974 

AUTHOR(S); Rockwell International 


vO 
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{Please see EP-14) 
Page 9-60 of this report 
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REFERENCE CP- 12 


TITLE; 
REPORT NO; 
DATE; 
AUTHOR(S): 

SUBJECT: 


Orbiter Payload Accommodations Briefing Manual/Charts 
SD 74-SH-0298 
16 October 1974 

Payload Integration Space Shuttle Program 
Orbiter Payload 


BASIS FOR INFORMATION: Presents baseline description of the current Shuttle system. 

STATUS OF INFORMATION; Baseline 


COVERAGE OR CONTENT; Presents general requirements for accommodation, installa- 
tion, and operation of DOD payloads and Interim Upper Stages 
(lUS). Provides preliminary design information describing 
Shuttle system and subsystem capabilities and constraints 
imposed upon payloads. 


COMMENTS; 


APPLICABLE TO DATA REQUIREMENT: Contains documentation for Matrix Data Require- 

ment Section 1 . 2, Items l.a, b, c; 2. a and Section 2. 1, Items 1; 2; and 
5, a, b, c, d, e. 





REFERENCE CP-13 



TITLE: DOD Space Transportation System. (STS) Payload Interface 

Study, Technical and Management Summary 

REPORT NO: SAMSO-TR-73-280~Vo1. 1 

DATE: October 1973 

AUTHOR(S); McDonnell Douglas Astronautics Company/TRW stems Group 


r 

I . 


(Please see EP-5) 
Page 9-51 of this report 
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REFERENCE CP-14 


TITLE: DOD Space Transportation System (STS) Payload Interface Study FY 74 

Extension, Final Report 

REPORT NO: SAMSO TR-74-198 

DATE: October 1974 

AUTHOR(S): Bruce E. Garlich, R. D, Heitchue, D, H, Mitchell 

SUBJECT: Study to determine baseline and potentially required interfaces and concepts 

necessary to integrate DSP, DSCS-U, and FLTSATCOM with the Shuttle 
orbiter and interiir upper stage concepts. 


BASIS FOR INFORMATION: Baseline 


STATUS OF INFORMATION: Preliminary 


COVERAGE OR CONTENT: Study was made to update earlier results of the FY 73 study 

in defining interface requirements, concepts, and costs for 
launching DOD spacecraft using the Space Shuttle and Interim 
Upper Stage (lUS) 


COMMENTS: 


APPLICABLE TO DATA REQUIREMENT; Contains documentation for Matrix Data Require- 
ment Section 1.2, Items 1, 2, 3, 4, 5, and 7 and Section 2. 1, Items 1, 2, 3, 4, 
5, 6, and 7. 



REFERENCE CP- 15 


TITLE: 
REPORT NO; 
DATE: 
AUTHOR(S); 


Launch Site Accommodations Handbook for Shuttle Payload 
K-SM-14, Revision 1 
February 1975 
W, B, Shapbell, Jr, 


SUBJECT: Launch Site Facilities and GSE 


BASIS FOR INFORMATION: 


STATUS OF INFORMATION; Coordination Draft 


COVERAGE OR CONTENT; Contains information on NASA KSC management and 

organizatioHj operations, facilities and GSE, support, 
safety, documentation, payload design considerations, 
schedules, and WTR unique operations. 


COMMENTS: 


APPLICABLE TO DATA REQUIREMENT; Contains documentation for Matrix Data Require- 
ment Section 1.2, Items 1, 2, and 3; Section 2. 1, Items 1, 2, 3,c, 6. band c. 
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REFERENCE CP-16 

Avionics B.=iseline -- Payload Interfaces Team Documentation 
JSC-09320 
February *975 

Orbiter 102 PDR 
BASIS FOR INFORMATION: 

STATUS OF INFORMATION; Proposed Baseline 

COVERAGE OR CONTENT: Provides avionics block diagrams, identification of equipment 

location, payload interfaces, RF links, and data management. 

COMMENTS: General avionics information 

APPLICABLE TO DATA REQUIREMENT: 


TITLE: 
REPORT NO; 
DATE; 
AUTHOR (S): 

SUBJECT: 


REFERENCE CP- 17 


Schedules and Status Summary, Volume 2, Payload Integration 
K-SM-03.2 
15 October 1974 
Shuttle Projects Office (JFKSC) 

SUBJECT; Payload and Facilities and Schedules at JFKSC 


BASIS FOR INFORMATION: Status summary 


STATUS OF INFORMATION: Progressive report 


COVERAGE OR CONTENT: Payloads, schedules, facility modification status, inteinm 

upper stage/Space Tug/ldck stages. 


COMMENTS: 


APPLICABLE TO DATA REQUIREMENT; Contains documentation for Matrix Data Require 
me nt Section 1.2, Items l.a, bj 2,f; also Section 2, 1, Items 2 and 5. a. 


TITLE: 
REPORT NO: 
DATE: 
AUTHOR(S): 


REFERENCE CP- 18 


TITLE: 
REPORT NO: 
DATE: 
AUTHOR(S): 


DOD Space Transportation System Operations Concept (Preliminary) 


30 October 1974 

Reusable Launch Vehicle System Program Office Operation and Evaluation 
Division 


SUBJECT: Provides the preliminai'y operations concept for the DOD utilization of the 

Space Transportation System as envisioned by SAMSO. 


BASIS FOR INFORMATION: To provide DOD STS users and suppoi’ting agencies with an 

insight into what the STS is and how the DOD might best 
operate the mature system. 


STATUS OF INFORMATION: Preliminary 


COVERAGE OR CONTENT: MissionSj STS operations management, VAFB and KSC DOD 

ground operations, mission operations, and communications 
concept. 


COMMENTS: 


APPLICABLE TO DATA REQUIREMENT: Contains documentation for Matrix Data Requii* 

ment Section 2. 1, Items 6,b, d, e and f; and Section 1.2, Items 1. c; 2, a, 
b, h, k; 6 and 7, 



REFERENCE CP-19 



TITLE: Shuttle System ~ Ground Operations Plan. 

REPORT NO: K-SM-09 

DATE; 20 February 1975 

AUTHOR(S): JFKSC: G, W. Knight 

SUBJECT: Defines basic mode of operation that is being developed by KSC for ground 

operations management of the Shuttle system, 

BASIS FOR INFORMATION: Evolutionary 

STATUS OF INFORMATION: Preliminary 

COVERAGE OR CONTENT: The plan is the top-level ground operations document that 

establishes and controls the approved philosophies, concepts, 
facilities, and methods for conduct of Shuttle system ground 
operations. 

COMMENTS: 

APPLECABLE TO DATA REQUIREMENT: Contains documentation for Matrix Data Require- 

ment Section 1.2, Items 1 and 2; also Section 2, 1, Items 1, 2, 6, 8 and 9. 




REFERENCE CP-20 


TITLE: Multi-User Mission Support Equipment, Third Progress Review 

REPORT NO: 

DATE: February 1975 

AUTHOR(S): W, P. Pratt, Martin Marietta Corporation, Denver Division 


SUBJECT: Summariaes the different types of payload mipsion support equipment. 

BASIS FOR INFORMATION: 

STATUS OF INFORMATION: Study results 

COVERAGE OR CONTENT; Based on the review of the traffic model, requirements for 

carrier unique, payload unique, and m'olti-use support equip- 
ment are evolving from this study. 

COMMENTS: 

APPLICABLE TO DATA REQUIREMENT: Contains documentation for Matrix Data Requir 

ment S action 1,2, Items l,a; 2,a, b, d; 3 and 4. Also Section 2, 1, Item 5, 


REFERENCE CP-21 


TITLE: Multi-Use Mission Support Equipment (MMSE) {Launch Site) - MMSE 

Catalogue, Revision A 

REPORT NO: 

DATE; February 1975 

AUTHOR(S): J, W. Gurr, Martin Marietta Corporation, Denver Division 

SUBJECT: Presents an MMSE Catalogue for use at the launch site. 

BASIS FOR INFORMATION: 

STATUS OF INFORMATION: Study results 

COYERAGE OR CONTENT: Based on various payload classes, a launch site flow chart was 

developed for each class. The flow was assessed to determine 
activities and support equipment to accomplish these activities. 
Listing of support equipment was prepared and potential MMSE 
candidates were selected, 

COMMENTS: 

APPXICABLE TO DATA REQUIREMENT : Contains documentation for Matrix Data Require- 

ment Section 1,2, Items 2. a, b, d, f; 3 and 4. Also Section 2. 1, Item 7.d 
and e. 


REFERENCE EBM-1 


TITLE: 
REPORT NO; 
DATE; 
AUTHOR (S); 

SUBJECT; 


'^Scientific Uses of the Space Shuttle" 

Space Science Board, National Research Council 
1974 

Richard M, Goody (Chairman) 

Use of the Shuttle for space-based research during the 1980s and beyond. 


vO 
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BASIS FOR INFORMATION; Results of a committee study by the National Academy of Sciences in 

the fields of: (1) atmospheric and apace physics, (2) high energy astrophysics 
(3) infrared astronomy, (4) optical and ultraviolet astronomy, (5) solar 
physics, (6) life sciences, (7) planetary exploration. 


STATUS OF INFORMATION: Conceptual study by Space Science Board for NASA and other agency 

planning, 

COVERAGE OR CONTENT; Describes in detail the scientific objectives, instruments, operating modes 

and manned operation for an exhaustive range of research compatible with 
the Shuttle, particularly the 27r*day Sortie* Identifies requirements which 
will affect Shuttle development and operations, 

COMMENTS: This document details a wide range of potential user requirements which should be a 

basis for action in design and fabrication of the Shuttle. It is probable that most of 
the scientific payloads to be flown on the Shuttle are described in this document which 
has been incorporated by NASA for planning. 

APPLICABLE TO DATA REQUIREMENT: All. Pre-Phase A. 
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REFERENCE EBM-2 


TITXiE; Long Range Program in Sxiace Astronomy” - Position Paper o£ the Astronomy 

Missions Board . 

REPORT NO: : nASASP-213 

DATE: July 

AUTHOR(S); R, Q. Doyle, Editor 

SUBJECT: Recommended programs for; space -based astronomy into the mid 1980s using 

automated and manned satellites. 

BASIS FOR INFORMATION: Study by committee convened by NASA to Identify astronomy program 

in areas of: (!) high energy astronomy, (2) X-ray and gamma rays, 

(3) optical, (4) infrared, (5) low-frequency radio, (6) solar physics, 

STATUS OF; INFORMATION: Position paper adopted by NASA for long-range planning in space astronomy. 

COVERAGE OR CONTENT: Detailed study of six areas of space astronomy considering planned, 

funded, and recommended programs. Includes proposed experiments 
and instruments and expected time period and funding. Few technical 
details which impact Shuttle performance. 

COMMENTS: This document, with the study by the National Academy of Sciences (EBM-1), provides 

a detailed program recommended by a consensus of the user community for space- 
based research* The recommendations will certainly be incorporated into any program 
V funded by NASA for inclusion in the Shuttle payloads. 


APPLICABLE TO DATA REQUIREMENT: All. Pre-Phase A 



REFERENCE EBM^3 

TITEE; 'iPrioritiea fair Space Research 1971 - 1980'* 

REPORT NO; Space Science Boards National Research Council 
DATE: 1971 

AUTHOR(S}: . Charles H, Townes, Chairman 


SUBJECT; 


Evaluation of NASA proposed programs through 1985 and recommendations for 
space-based research programs through 1980 


BASIS FOR INFORMATION: Committee convened by the National Academy of Sciences to examine and 

propose scientific research in the areas of; (1) planetary exploratiouj 
{2) lunar exploration, (3) astronomy, (4) gravitational physics, (5) solar- 
terrestrial physics, (6) earth environmental sciences, (7) life sciences* 

STATUS OF INFORMATION; Historical information referenced in current studies of space-based research 

and regarded as valid data* 


COVERAGE OR CONTENT: Study of scientific objectives and programs needed to achieve them in 

seven areas of science. Includes current and planned programs through 
19SB and recommends supplemental effort. Discusses instruments 
and capabilities needed to accomplish programs* 


COMMENTS: This document is primarily of historical significance since it is widely references and 

is regarded as a guideline for several subsequent publications and continuing studies 
such as the NASA Blue Book (NASA NHB 7150.1, 1971) and the committee convened 
by NASA by Announcement of Opportunities #5 {EBM-4). It is useful in identifying 
* ; pre- Phase A planning, 

APPUCABEE TO DATA REQUIREMENT; All. Pre-Phase A 


REFERENCE EBM-4 


TITLE: 

REPORT NO: 

DATE: 

AUTHOR(S): 


Announcement of Opportunity for Scientific Definition of Space Shuttle 
Missions for Solar Physics Spacelab Payloads 

NASA Announcement of Opportunity No, 5 

15 July 1974 

NASA 


SUBJECT: Preliminary study to define scientific instruments and programs for a 

complete solar observatory using the Spacelab capabilities, 

BASIS FOR INFORMATION: Pre-Phase A study for deiirdtion and preliminary design 

studies of general purpose, facility-type solar telescope 
and a quick reaction time system, 

STATUS OF INFORMATION: Definition teams are being selected at present. 


COVERAGE OR CONTENT: Defines candidate instruments for a large solar observatory 

and establishes guidelines for the definition groups to use in 
developing recommended instruments. and programs. 


COMMENTS: These proposed instruments may be one of the first scientific payloads 

for the Shuttle, It is based on the NASA "Blue Book" concepts and the 
follow-on Aerospace study (EBM-5) and represents a strong consensus 
among potential users, 

APPLICABLE TO DATA REQUIREMENT: Section 5, 0, Items 2 a,b, c, J 3; 4; 16 a,b, c, d 

26 a, b, c, d, e, f, g, h, i; 27; 31 a, b; 32 a, b). 




EBM-5 


REFERENCE 


TITLE: Scientific Objectives and Instrument Performance Criteria for a Large 

Solar Observatory 

REPORT NO: Aerospace Report No. ATR 72(7268)- 1 

DATE: 30 August 1972 

AUTHOR(S): E. B, Mayfield, A. B. C, Walker, F, A. Morse, T. J. Janssens, D, Vrabec 

SUBJECT: Detailed study of tbe design, construction, and operation of a space-based 

solar observatory operated as a national facility. 

BASIS FOR INFORMATION; Discussions with various solar research groups using the 

NASA Blue Book as a baseline system (NASA NHB 7150.0) 

STATUS OF INFORMATION; Incorporated by NASA as an amendment to the Blue Book 

COVERAGE OR CONTENT; Describes complete set of instruments required for solar 

research during 1980 time period. Identifies operations, 
data processing, and management modes, 

COMMENTS; The instruments described in this report are typical of those selected by 
NASA in the Announcement No. 5 (EBM-4) for possible inclusion on the 
Spacelab and Shuttle. 


APPLICABLE TO DATA REQUIREMENT; Section 5. 0, Items 2, 3, 4, 16, 26, 27, 31, 32. 


REFERENCE EBM-6 


’^Proceedings of the Space Shuttle Sortie Workshop. Volume I Policy and System 
TITIjE: Characteristics’* 

REPORT NO: NASA, Goddard Space Flight Center 

DATE: 31 July - 4 August 1972 

AUTHOR(S): R. W. Johnson, L. Meredith 


SUBJECT: Policy papers regarding paylo'ads for and operation of the Shuttle for space science 
applications during the 1980 time period* 


BASIS FOR INFORMATION; Policy statements by Office of Space Science, Office of Applications, 

and Office of Manned Space Flight* Baseline accommodations for 
payloads by Space Shuttle Program, Johnson Space Center. 

STATUS OF INFORMATION: Active planning document prepared by NASA for potential users of the 

Shuttle and for committees recommending future space science programs* 


COVERAGE OR CONTENT: Provides detailed capability and proposed operations data for the Shuttle 

for space science utilization. Discusses related support for intended 
users and possible configurations for payloads* 


COMMENTS: 

Valuable document for Pre*Phase A, Phase A and Phase B planning by potential users 
of the Shuttle for both integrated flight and deployed payloads* 


applicable TO DATA REQUIREMENT: 1. c- f.7 1,2; 1.3, 1, 12; 2,1; 1,2, 4, 5; 5.0; 1,3, 7,8, 9, 

10.12 iJ I l, 16, 18,25,27,28,31,32,34. 
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REFERENCE EBM-7 


/ 


X 


^ ''Proceedings of the Space Shuttle Sortie Workshop, Volume II Working Group Reports" 

ill ! 

REPORT NO: NASA Goddard Space Flight Center 

DATE: 31 July - 4 August 1972 

AUTHOR IS); R* W* Johnson and L» Meredith 

SUBJECT: Proposed space science programs for the 1980 time period using the Space Shuttle 

for both integrated and deployed payloads * 

BASIS FOR INFORMATION; Committee of representatives from various NASA centers to evaluate 

space -based research programs and recommend instruments to 
accomplish these, 

STATUS OF INFORMATION: Cur rent , document represents active planning program for space 

research in wide range of scientific disciplines.' 

COVERAGE OR CONTENT: Recommends comprehensive research programs in 15 areas of 

science and technology covering most areas of space science* Based 
on prior studies and funded programs as well as new programs, 

COMMENTS; 

One of the most comprehensive studies undertaken by NASA in terms of disciplines 
covered^ however only NASA personnel involved in study. 


j APPLICABLE TO DATA REQUIREMENT: All Pre-Phase A. 

: .. . I ■ 

I 

! ■ . . ■ 



REFERENCE EBM-8 


TITEE: Summarized NASA Payload Descriptions, Automated Payloads 

REPORT NO: NASA/MSFC - Preliminary 

DATE: July 1974 

AUTHOR(S): R. Bradford 


SUBJECT: Automated payloads for Shuttle sortie operations through 1991. Includes physics, 

astronomy, earth observations, life sciences and technology. 


BASIS FOR INFORMATION: Summary of payload data developed by several committees convened 

by NASA during recent years for space-based scientific and technology 
programs using the Shuttle. 

STATUS OF INFORMATION: Preliminary* Further refinements are being made by Program 

Development Office at MSFC. 


COVERAGE OR CONTENT: Detailed information on payloads in IE areas of science and technology 

which identifies physical, operational, data management, stability, 
etc* requirements of payloads. Constraints and operations of Shuttle 
also specified* 


COMMENTS; Most current payload planning document for automated scientific and technical 
programs and operation from Shuttle* 


APPEICABEE TO DATA REQUIREMENT: All Pre- Phase A requirements 
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REFERENCE EBM-9 


TITLE: 
REPORT NO: 

DA.TE: 

AUTHOR{5}; 


Summarised NASA Payload Descriptions, Sortie Payloads 
NASA/MSFC - Preliminary 

July 1974 
Craft , 


SUBJECT; Spacelab payloads for Shuttle sortie operations through 1991. Includes scientific 

and technology payloads » 

BASIS FOR INFORMATION: Summary of payload data developed by several committees convened , 

by NASA during recent years for space^based scientific and technology 
programs using the Shuttle. 


STATUS OF INFORMATION: Preliminary. Further refinements are being made by Program 

Development Office at MSFC, 

COVERAGE OR CONTENT: Detailed information on payloads in 12 areas of science and technology 

which identifies physical, operational, data management, stability, etc 
req.uirements of payloads. Constraints and operations of Shuttle also 
specified, 

COMMENTS; Most current payload planning documerit for sortie payloads using Spacelab for 
scientific and technical programs on Shuttle, 


APPJuICABLE TO DATA REQUIREMENT: All Pre-Phase A requirements 

I 

1 


REFERENCE EBM-10 


TITLE: Payload Descriptions, Volume II, Sortie Payloads 

REPORT NO: NASA/MSFC - Preliminary 

DATE: July 1974 

AUTHOR (S): H. Craft 


SUBJECT; 


Engineering descriptions of Spacelab payloads described in EBM-9 


BASIS FOR INFORMATION: Summary of data developed by several committees convened by NASA 

during recent years to recommend scientific and technical payloads 
for Spacelab, Includes conferences with individual committees. 


STATUS OF INFORMATION: Preliminary. Further refinements are being made by Program 

Development Office at MSFC, 


COVERAGE OR CONTENT: Engineering details of scientific and technical payloads recommended 

in EBM-9. Gives extensive data on payloads but does not identify 
areas of required technology development before certain payloads can 
be specified and manufactured. 


COMMENTS; Most current planning document attempting to give engineering details of 
proposed payloads for Spacelab operations. 


APPLICABLE TO DATA REQUIREMENT: Pre-Phase A requirements. 


REFERENCE EBM-il 


kD 

I 


TIT EE: 
REPORT NO: 
DATE; 
AUTHOR (S): 


Spacelab Payload Accommodation Handbook (Preliminary) 
May 1975 

T. J. Lee, NASA/MSFC and H* Stoewer, ESRO 


SUBJECT; Characteristics and capabilities of the Spacelab system for payload planning 


BASIS FOR INFORMATION: Baseline information for payload planning provided by NASA/ESRO for Spacelab 

STATUS OF INFORMATION: Preliininary 

COVERAGE OR CONTENT: General and detailed information on capabilities and characteristics of the 

Shuttle /Spacelab for payload planning. Most of required information for 
planning is included but about 10% of data in category to be decided. 

COMMENTS: Valuable for Phase A and Phase B payload planning, 

APPLICABLE TO DATA REQUIREMENT; Phase A 1.1: 2, 6 (a), (b), 7; 1.2: 1 (a), (b), (c), 2 (c), (h); 

3 (a), (b)i 1.3: 4 (a), (b), 11, 12j 5.0: 3, 4{a), (c), 7 (a), (b), 8 (a), (b), 9 (a), (b). (c), IG (b), (c), [d). (t) 
11, IZ (a), (b), 13 {b}, 15 (aj, (b) (c), (d). (e), (i), 17 (b), 18 (a), (c), (d), 26 (a)^ (b). (c), (d). (e), (f), 

(g). (h), (i). 28 (a), (b). 31 (a), (b), 32 (a), (b), 33 (c); 8.0: 3 (a), (c), (e), (f). Phase B 5.0: 3. 7 (b), 

8 (a), (b), 9 (a), (b), (c), 10 (b), (c), (d). (e), 11, 12 (a), (b). (c). 13 (b). 15 (a), (b). (c), (d), (e), 

18 (a), (c), (d). 26 (a), (b). (cj. (d), (e), (£}. (g), (h), (i), 28 (a), (b). 31 (a), (b), 32 (a), (b). 








REFERENCE EP-1 


TITLE: Vandenberg Launch Processing System, Station Set V84 Requirements 

Document, Book III, Part I, 

REPORT NO: 

DATE: Undated 

AUTHOR(S): 

SUBJECT; Vandenberg launch processing system (VLPS) requirements (in candidate 

form) and commonality of requirements with KSC. 

BASIS FOR INFORMATION: NASA/KSC, DOD/VAFB LPS Subpanel agreements. 

STATUS OF INFORMATION: Draft of candidate specifications 

COVERAGE OR CONTENT: Level III VLPS requirements for data processing and data 

management system. 

COMMENTS: Applicability to payloads not discussed in report, e, g. , payload checkout 

software, payload servicing hardware. Need payload user's manual for 
LPS; need cost to user of LPS. 

APPLICABLE TO DATA REQUIREMENT: None, not currently usable for payloads. 
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REFERENCE EP-2 


TITL.E: Space Shuttle System DOD Reference Missions, Mission 2 

REPORT NO; TOR-0075(5421-04)-2 

DATE; 8 July 1974 

AUTHOR(S): J. D. Lucero, The Aerospace Corporation 

SUBJECT; . 


BASIS FOR INFORMATION; 150, 000-lb orbiter, 142. 3-inch SRM boosters. 


STATUS OF INFORMATION; Revisions to include abort and reentry. 

COVERAGE OR CONTENT; Trajectory simulation, vehicle definition and data package, 

mission design (ascent, orbital maneuvers, rendezvous and 
docking, deorbit through reentry). 


COMMENTS; Deploy payload into 140 x 600 nmi orbit, retrieve from 136 x 600 nmi 
another payload, 96° inclination, 

APPLICABLE TO DATA REQUIREMENT: U, S, Government agencies only, unclassified. 

Section of reference applicable to Matrix items 4. b, 19, 20, 32, 

(Similar to EOS opeiational missions, ) 



9-49 


r 


REFERENCE EP-3 

TITLE: Payload Questionnaire 

REPORT NO; 

DATE; 

AUTHOR(S): 

SUBJECT; Launch vehicle (Titan III) questionnaire to be completed by payload 

contractor to initiate definition period. 

BASIS FOR INFORMATION: Titan III launch vehicle program 

STATUS OF INFORMATION: Current 


COVERAGE OR CONTENT; Mission requirements, payload characteristics, AVE require- 
ments (mechanical, electrical), AGE/facility requirements 
(mechanical, electrical), test operations. 


COMMENTS: 


APPLICABLE TO DATA REQUIREMENTS: (8, 0/3a) pre-flight information from payload 

projects, payload design/analysis documents, payload drawing, general 
description and interface requirements applicable to Phase B. 


REFERENCE EP-4 


TITLE: 
REPORT NO: 
DATE: 
AUTHOR(S); 


Current Space Shuttle System Payload Accommodations and Interfaces 

SSV74-30 

17 July 1974 

Rockwell International, Space Division, System Integration Space Shuttle Program 


i 

Ln 

o 


SUBJECT: Current payload accommodations and interface descriptions and plans, 

SCOPE; Delta passengers, delta equipment, delta EC LS, software, delta RCS, 

structure (payload bay), power distribution and control panels, docking 
module, delta EPS, disconnect panel and lines, delta OMS, vent lines, 
candidate payloads. 


BASIS FOR INFORMATION: Rockwell International work under Contract NAS9- 14000 

STATUS OF INFORMATION: Current, July 1974 

COVERAGE OR CONTENT: Shuttle system overview and capabilities, payload accommoda- 

tions and interface descriptions (structures, mechanical, 

OMS AV kits, avionics, environments, service panels, ground 
operations), integration of specific payloads (pallet, Spacelab 
plus pallet EOS, LST, Tug ATS, EOS, Navy payload, cryo Tug, 
Mariner Jupiter). 


COMMENTS; Should be helpful in conceptual payload activities (Phase A, Pre- Phase A). 

Briefing is broken down into sections by subtitle* Subtitles generally 
correspond to user data requirements items* 

APPLICABLE TO DATA REQUIREMENT: (2. 1/5) (4. 1/5) (5*0/7) Shuttle payload attach- 

ments and structural support provisions; {5* 0/S) Shuttle power; (5.0/10 d,e) 
Shuttle data handling, etc., rates, capacity, (5.0/15) Shuttle environments, 
(5.0/16) Shuttle contaminants, (5.0/25) payload lighting, (5.0/28) orbiter 
physical constraints. 


1 




REFERENCE EP-5 


TITLE; D CD Space Transportation System (STS) Payload Interface Study. 

REPORT NO. ; SAMSO-TR-73-280~Vol. I, Vol. H. 

DATE; October 1973. 

AUTHOR(S): Bruce Garlich (IvUDAC), R. D, Heitchue (MDAC), P. E* Romo (TRW). 


SUBJECT; Interface Req^uirements and Concepts {D£CS-»XI, DSP, Fltsatcom) 

Delivery and Retrieval Considered. 

BASIS FOR INFORMATION: MDAC Study Funded by SAMSO on Transitioning Payloads from 
Expendable Launch Vehicles , to STS. (Shuttle and Fully Reusable Tiig). 

STATUS OF INFORMATION; Initial Study Complete, Follow-On Study Report Not Issued, 

COVERAGE OR CONTENT; Payload /STS Interface Concepts, Integration Eqt, , Shuttle Opr. , 
Commonality, Transition Costs, Integrated Operations, Interface Analysis 
(Thermal, Dynamic, Structural/Mechanical, Safety, Air onics /Electrical, 
Contamination, Acoustics). 


COMMENTS; Compatibility with STS can be achieved with Minimum Mod. Therefore 
Costs are Low {$EM to $5M). , 

Used Low Capability Tug, Retrieval of Fit, Sat. Com, Questionable, 

Dual Payload Launch Recommended for Study, Common Interface Equipment 
Recommended for Study. 


APPLICABLE TO DATA REQUIREMENT: Matrix 6. 0 Item 3 (6. 0/3) Payload Adapters, (6. 0/4) Payload 

Structural Support, (6.0/8) Upper Stage Attitude and Navigation, (6,0/10) Loads, (6.0/14) 
Stage Maneuvers and Orientation, (6,0/16) Payload Retrieval, (6.0/25) Payload Docking, 

(5, 0/1 6d) Contamination Control, (8, 0/ 3b) Hazard Analysis, Data and information in this 
reference is judged to be useful for Pre-Phase A and Phase A studies, if updated. The data 
is scattered throughout Volume I hut generally organized into sections corresponding to **data 
requirements'* in Volume II, 
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EP-6 


REFERENCE 


TITLE: 

REPORT NO: 

DATE; 

AUTHOR(S); 


The Mission Type/Phase Concept for Shuttle Mission Planning and 
Standardization 

JSC-08420, JSC Internal Note No. 73-FM-126 
26 August 1973 

Allan L. DuPont, Jerome A. Bell of JSC; William Lee of TRW Systems 


SUBJECT; 


Definition of a standardization scheme for generating mission planning 
information and disseminating it among users. 


BASIS FOR INFORMATION: Apollo experience 

STATUS OF INFORMATION: Data and information labeled ’’possible," refer to updating 

and future documents. 


COVERAGE OR CONTENT: Four standard mission types (attached, deployment, service, 

retrieval), eight standard mission phases (Pre-launch, launch 
abort, on-orbit procedures, maneuvers, rendezvous, orbiter/ 
payload procedures, deorbit/entry/landing phase). 


COMMENTS; Conceptual scheme standardizes terminology and mission sequencing. 
APPLICABLE TO DATA REQUIREMENT; 


* 


Mission Analysis, 


REFERENCE EP-7 


TITLE: Space Shuttle System Baseline Reference Missions, Volume II, Mission 2, 

Revision 1 

REPORT NO: JSC-07896, Vol, II, Rev. 1; JSC Internal Note 73-FM-47 

DATE; 29 May 1974 

AUTHOR(S): MPAD Staff 

SUBJECT; Satellite service and sortie mission 

BASIS FOR INFORMATION; 150, 000 orbiter (dry) 

STATUS OF INFORMATION; Final 

COVERAGE OR CONTENT; Ascent, rendezvous, servicing, undocking, sortie experiments, 

deorbit, entry landing, crew schedule, STDN locations, 
coverage, physical and thrust characteristics, trajectory 
parameters, plots, life, 

COMMENTS; Seven day mission, five day sortie activities, 55° orbit, 36,800 lb 
payload. 

APPMC ABLE TO DATE REQUIREMENT; Performance inputs, dispersion, errors, 

trajectory data, trajectory input data. 


REFERENCE EP-8 


TITLE; Initial Configuration Control OMS and RCS Propellant Budgets for 

Orbiter Missions 

REPORT NO: 

DATE: 

AUTHOR (S): 

SUBJECT: 

BASIS FOR INFORMATION: Preliminary 


STATUS OF INFORMATION: 


COVERAGE OR CONTENT: Propellant requirements for baseline reference missions 

(OMS and RCS), dispersions contingencies. 


COMMENTS: 


APPLICABLE TO DATA REQUIREMENT: Mission Analysis. 
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REFERENCE EP-9 

TITLE; 

REPORT NO: 

DATE: 

AUTHOR{S): 

SUBJECT: 

BASIS FOR INFORMATION: References 

STATUS OF INFORMATION; 

COVERAGE OR CONTENT: Mission 3A nominal RTLS abort trajectory data (WTR) 

data, plots. 

COMMENTS; 

APPLICABLE TO DATA REQUIREMENT: 


Nominal Return-to- Launch Site (RTLS) Abort Trajectories for Mission 3A 
(Configuration 5-MCR R2) 

Internal Letter No, 393-100-74-037 

20 May 1974 

B, C, Johnson/ J, D. Moote, Rockwell International, Space Division 


Abort 


EP-10 


REFERENCE 

TITLE; Mission 3A Trajectory, AOA Abort to EAFB, 7-30-74, NAH Division T 

Fexrnell, 41086029-73 {also see TN 15303.9, 3A AOA to Edwards} 

REPORT NO: 

DATE: 

AUTHOR (S): 

SUBjECT; Trajectory No, 15303.9, Mission 3A AOA 

BASIS FOR INFORMATION: 

STATUS OF INFORMATION: 

COYER age OR CONTENT: Reentry trajectory plots to 2100 sec. , 6100 nmi. 

COMMENTS: Weight 191,460 lbs, attitude 400, 000 ft, WTR, inclination 104, 06° 

azimuth (I) = 342,07. 

APPLICABLE TO DATA REQUIREMENT: Abort 


EP-11 


REFERENCE 


TITLE: Navy Payload /Shuttle Integration Study 

REPORT NO: N.R.S.D, Internal Letter No, SS- 74/016 

DATE: 31 January 1974 

AUTHOR(S): W. G. Lanstrom 

SUBJECT: Preliminary study of the compatibility of a planned Navy payload /mission 

for the Shuttle (for NSSA/SAMSO). 

BASIS FOR INFORMATION: Conceptual payload data (SOSS payload) references, payload/ 

Shuttle interface established by discussion, Mission 3A abort 
case, MECO, throw weight performance 4 OMS capability, no 
references for OMS delta V (required) analyses, budget analysis, 
150, 000 lb orbiter. 

STATUS OF INFORMATION: Preliminary integration 

COVERAGE OR CONTENT: Payload installation in orbiter, pre-launch ground operations, 

payload support during ascent, deployment (and checkout) 
sequence, retrieval sequence, post-landing ground operations, 
payload relation, preliminary mission analysis, OMS kit weights, 
direct ascent/direct descent. 

COMMENTS: Shuttle mass properties derived from December 1973 ''Space Shuttle Mass 

Properties Status Report," SD 7E-SH-01E0-15 or orbiter PDR data. Mission 
peculiar requirements discussed, factors constraining performance. Replace- 
ment mission, 84° or 96° inclinations, 150 x 600 nmi orbit, 10,400 lb pay- 
load launch, 8, 000 lb payload retrieval, 

APPLICABLE TO DATA REQUIREMENT: Abort data, mission analysis data, orbiter throw 

weight performance. 


REFERENCE EP-12 

TITLE: Vehicle Management an<3 Mission Planning System (Phase IB) Users Document 

Volume I, Batch Loader Program (BLP) 

REPORT NO: JSC-08567 

DATE; 14 December 1973 

AUTHOR(S): Jack Williams, Lockheed Electronics 

SUBJECT: Description (for BLP user) of data preparation for input to VMMPS 

BASIS FOR INFORMATION: 

STATUS OF INFORMATION: 

COVERAGE OR CONTENT; VMMPS data base (eight files) + mission model files 
COMMENTS: 

APPLICABLE TO DATA REQUIREMENT: 
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REFERENCE EP-13 


TITLE; Earth Orbit Shuttle Scheduling Constraints 

REPORT NO; MSC-07692, MSC Internal Note No. 73-FM-9 
DATE: 31 January 1973 

AUTHOR (S): Michael E. Ponaker 


SUBJECT; 


Constraints to be used in developing the flight scheduling subsystem of 
the VMMPS bench program. 


BASIS FOR INFORMATION: 1972 reports 


STATUS OF INFORMATION; Out of date 


COVERAGE OR CONI ENT: Lists of constraints including payload constraints and brief 

discussions of some. List of references. 


COMMENTS; 

APPLICABLE TO DATA REQUIREMENT: Constraints (if updated). 
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REFERENCE EP-14 


TITLE: DOD Payload Interface Assessment Briefing, Part 1 

REPORT NO: SD 74-SH-0332 

DATE; 20 December 1974 

AUTHOR(S): H. Kaysen, et al, Rockwell International, Space Division 

SUBJECT: R*I. Initial Assessment of DOD Payload Interface Compatibilities w^ith Shuttle 

System 

BASIS FOR INFORMATION: CurrentR*L data, VcL XIV, Rev, C, MDAC Study of DOD Payloads, 

■ DSCS-H/Transtage, DSP/Transtage, Fie etsatcom/ Centaur Payloads, 

Study based on Shuttle Payload Requirements Currently Accepted 
(not those under study), 

COVERAGE OR CONTENT; Payload Installation, Environment Compatibility, Safety, Avionics 

‘ Requirements /Compatibility, Recommendations, Structural/Mechanical 

Interfaces, Electrical Wire Runs and Disconnects, RTG Cooling Kit and 
Payload Shrouds, Satellite Deployment, Acoustic Environment, Orbiter 
Contamination Sources, On-Orbit Thermal Control (Shuttle Compatibility), 
S^ety Assessment, Caution and Waxniiig, Orbital Readiness Test, 
Software and Electrical Requirements, 

COMMENTS: Useful '^current” information. Multiple Payidads Between Programs not Considered 

a la DOD Ground Rule. 

APPLIG ABLE TO DATA REQUIREMENT; Through Phase A 

(2.1,5a, 2.1,7c, 5,0, 8, 5.0.10a, e, 5.0, 11, 5. 0, 12 b, 5. 0. 14, 5, 0. 16, 5. 0. 17a, 5. 0. 19 b, c. 
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REFERENCE EP-15 


Second Progres.t Review, Miilti-Use Mission Support Equipment (MMSE) 


December 1974 

William Pratt et al, Martin Marietta 


SUBJECT; MMSE Study Review 

BASIS FOR INFORMATION: SSPD payload data, JSC 07700, VoL XIV, Revision C data, 5 September 

1974 Early Shuttle Mission Plan, reference information on lUS /Satellite 
interfaces, July 1974* Spacelab Payload Accommodations Handbook, 

October 1974 

STATUS OF INFORMATION; Preliminary 

COVERAGE OR CONTENT; Avionics (Power, Pointing, Communications, Data Management, Monitor 

and Control, Electrical Cabling); Structural and Mechanical (Adapters, 
pallets, tilt tables, booms, deployment mechanisms, fluids); Environmental, 
(RTG coding, unit, shrouds, purge system, contamination monitor and control); 
Logistics and Operations 

COMMENTS; Emphasizing first two years of STS operation in which only Spacelab, LDEF, and EOS are 
designed for the STS (and possibly 20 then). The applicability of the data to the STS User 
Plan is minimin and no cost data yet. The adapter, pallet, and tilt table data may 
eventually be useful in 2. 1. 5 a and 5. 0. 6. Avionics may eventually be useful in 5, 0. 8 a, 
b. 0, 5. Shroud data may eventually be useful in 5.0. 16 d. Data in briefing is sketchy, 

! concepts preliminary and subject to improvement, 

i 

. I APPUCABLE TO DATA REQUIREMENT: Need final report to determine 


TITLE: 
REPORT NO: 
DATE: 
AUTHOR (S): 
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REFERENCE EP-16 


n ■■■■■■■ 

r;f-— 




TITLE: Payload Descriptions, Vol, I, Automated Payloads, VoL .II, Shuttle Sortie 

Payloads, Level B Data 

REPORT NO: MSFC Preliminary Data 

DATE: July 1974 

•REFERENCE FOR .QUESTIONS: Attention Rodney Bradford, PS02, MSFC 

SUBJECT: Space Shuttle Payload Descriptions Data (SSPD) 

BASIS FOR INFORMATION: Payloads identified by Space Shuttle Payload Planning Working Groups 

(Reported, May 1973) and National Academy of Sciences Summer Studies 
of July 1973, 


STATUS OF INFORMATION: 


COVERAGE OR CONTENT: Payload Data Sheets(21) on 49 NASA and non-NASA, non-DOD Payloads, 

Also Instructions and Explanations for Data Sheets, 

COMMENTS: Some data c la if i ed '* official use only’L Data supercedes October 1973 data* 

There are only a few new payloads for the STS in the list (Large Telescope, Extended 
X-Ray Survey, Small High Energy Satellite, LDEF, Sortie) and a few more payloads 
transitioning but designed for STS (EOS, Tiros-O, Environmental Monitoring Satellite), 

APPLICABLE TO DATA REQUIREMENT: Not applicable. These are individual payload data intended 

for use in setting up interface information from the payload ^ 
side, requirements and capture analyses. 
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REFERENCE EP-17 


TITLE; Safety Policy and Requirements for Payloads Using the National Space 

Transportation System 

REPORT NO.- 

DATE; July 1974 (Revised February 1975) 

AUTHOR(S); Payload Safety Steering Group (Ad Hoc), NASA Headquarters, Code MQ 


SUBJECT; 


Programmatic and technical safety requirements applicable to all STS 
payloads during ground operations and during flight operations. 


BASIS FOR INFORMATION; Ad Hoc NASA Study Group, now being reviewed for 

concurrence. 


STATUS OF INFORMATION: Concurrence draft (resulting from coordination), 

COVERAGE OR CONTENT; Hazard analysis, hazard classification levels, hazard 

reduction and hazard control, safety assessment reviews, 
safety compliance data packages, accident/ incident/mission 
failure investigation and reports, radioactive systems, 
design and operationetl requirements. 


COMMENTS; Cover memo states that "mission success" requirements (i. e., reliability 
and quality) are not part of the document. These are being left to the 
discretion of the payload developer. 


APPLICABLE TO DATA REQUIREMENT; 


2. 1, 6, b; 4, 1. 6. b; 5. 0, 19. a, c; 6. 0. 12. a; 
S.O.S.b; 8.0,5 (Phase B) 


REFERENCE EP-18 


TITLE: Deep Space Network (DSN) Standard Practice, Deep Space Network/ 

Flight Project Interface Design Handbook 

REPORT NO: JPL 810-5, Revision C 

DATE: 15 April 1972 

AUTHOR(S): 


SUBJECT; DSN Interfaces 

BASIS FOR INFORMATION: 

STATUS OF INFORMATION: 

COVERAGE OR CONTENT; Telecommunications interfaces, simulation interfaces, 

ground communications interfaces, netw'ork control 
interfaces. 

COMMENT^: Supports deep space projects 

APPIjICABIjE to data REQUIREMENT; None known for Shuttle users other than 

escape payloads. 







EP-19 


REFERENCE 


TITIjE: Space Shuttle Program, Flight Operations, Level II Program Definition and 

Requirements Volume VIII 

REPORT NO: JSC 0700 VoL VIH 

DATE: 14 March 1975. 

AUTHOR(S): None Listed 


SUBJECT: 


1, Shuttle development flight operations, approach and landing flight test, 
orbital flight test 

2* Concepts, assumptions, and requirements during the DDT&E phase 


BASIS FOR INFORMATION: 
STATUS OF INFORMATION: 
: COVERAGE OR CONTENT: 


Level U requirements and plans 
Baseline issue of document 

Responsibility’, management, mission operations, orbital flight test operations 
STS flight operations (to be added at a later date) 


COMMENTS: 


1. Shuttle training aircraft and crew training simulators are listed and described, 
as well as the training itself 

2* Flight design planning (trajectory analysis), flight planning, flight procedures 
and flight operations are described for the orbital flight test 

3. Boards and panels for flight operations are described 

4, Discussion of spacecraft and payloads in areas of data transmission (4,2. 6«2«2); 
MCC coordination of payload operations {4«2»4.3). 


APPLICABLE TO DATA REQUIREMENT: 5. 0 1, 5. 0. 10 d (transmission qnly)^^^ 


(1) Development period only. 


REFERENCE EP-20 


TITLE Narrative Technical Description of Current Dynamic Test and Isolation 

Practices 

REPORT NO.- 

DATE: October 1974 (Revised January 1975) 

AUTHOR(S); P. F. Spas (Task Monitor) and Meeting Attendees and Contributors 
(MDAC, Western Division, Huntington Beach, California) 

SUBJECT; Synopsis of dynamic test practices and isolation techniques currently 

employed on commercial, NASA, and military space systems. 

BASIS FOR INFORMATION: MDAC, Task 508 of NASA Contract NAS- 1-12436, Survey 

of 10 different spacecraft manufacturers, designers, and 
system engineers. Current practices relating to both new 
and mature spacecraft designs. 

STATUS OF INFORMATION: Unknown, however report appears to be a comprehensive 

compilation. 

CONTENTS: Different approaches in the areas of dynamic loads and criteria, dynamic 

test philosophies, dynamic simulation techniques. Shuttle payload dynami 
test meeting information and results. 

COMMENTS: 

APPLICABLE TO DATA REQUIREMENTS: Section 5.0, Phase B, Dev. & Ops. , 

Transition 
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REFERENCE EP-Zl 


TITLE: Tracking and Data Relay Satellite System (TDRSS) Users Guide 

REPORT NO: Goddard Space Flight Center (GSFC), X-805-74-176> Re\^ision 1 

DATE; September 1974 

AUTHOR tS): Not Listed on Document 

3UBJECT: Potential TDRSS users introduction to TDRSS 

BASIS FOR INFORMATION: 

STATUS OF INFORMATION: 

COVERAGE OR CONTENT; 


COMMENTS: Describes multiple access service{telemetry to 50 kbs), single access service (S-band 

to 6 mbps) (and Ku'-band to 300 mbps). TDRSS plan: fully operational by date 1979* 

TDRSS for low altitude spacecraft, STDN for synchronous spacecraft (1976). No discussion 
of proprietary data or secure links, user charges, data processing, data storage, 

APPLICABLE TO DATA REQUIREMENT: Matrix 7,0, Data Requirements for Items 4 (STDN) and 

6 (TDRSS) partially covered for Phases B, Dev*, Ops, 
and Transition, covered for Pre- Phase A, Phase A, 


Definition phase TDRSS study, minimum level of service to be offered. 

The document describes planned TDRSS 

Contact (TDRSS Project Office, Code 805, GSFC), changes from 10 June 1974 
guide, concept, characteristics, post 1979 STDN, TDRSS support capabilities, 
orbital coverage, user acquisition procedures, user spacecraft capabilities* 
Appendicies cover: link calculation, combined TDRSS and STDN coverage, 
user benefits, user support modes, user terminals, frequency plan, signal 
acquisition. 
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REFERENCE EP-22 


TITLE; Network Integration Study 

REPORT NO. GSrC Report STDN No* 809, Parts A, B 
DATE; June 1972 

AUTHOR(S); Not Listed 

SUBJECT: Study of Combinations of MSFN - STADAN Networks 


BASIS FOR INFORMATION: Network Study 

STATUS OF INFORMATION; Study Complete 


COVERAGE OR CONTENT: ^Study results, mission models, NASCOM facilities* network capability 

definitions (equipments), cost analysis 

COMMENTS: Some data useful to user if coupled with updated information on sites currently available 

{or planned for future) use; e. g, , equipment capabilities and facilities* No apparent 
consideratioii given to impact of TDRSS. 


APPLICABLE TO DATA REQUIREMENT: 7. 0,4 STDN Ground Terminals (partial coverage for all 

payload project phases) 


/ 
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REFERENCE EP-23 

TITLE: STDN Users Guide, Revision 2 

REPORT NO. r GSFC Report STDN No. lOL 1 
DATE: May 1974 

AUTHOR (3): J* N, Scott, Requirements and Plans Office 

SUBJECT: Summary description of t . v*vork resources and capabilities of STDN 

BASIS. FOR INFORMATION; Installed equipment and facilities + GSFC future plans 
STATUS OF INFORMATION; Periodically updated, 

COVERAGE OR CONTENT: STDN, network system description, procedures for obtaining use 

of STDN, Unified S-Band^ Goddard Range and Range Rate System 
C-'Band Radar, Tracking, Telemetry, Command Capability, Remote 
Site Computers, NASA Communications Network, Timing Systems, 
TDRSS/User Link Calculations, 

i COMMENTS; Describes planned reduction in ground stations, 

^ APPLICABIiE TO DATA REQUIREMENT: 7. 0. 4,. Phase A, B, C/D (Development) 



REFERE^’CE F^l 


TITLE: 
REPORT NO: 
DATE: 
AUTHOR(S): 

SUBJECT: 


DOD Space Shuttle System Summary 
None 

1 August 1974, updated 4 December 1974 

Report is compiled and maintained by Reusable Launch Vehicles System Program Office 
(SAMSC/LVRE), with Capt, Paul H. Kruppenbacher editing the 1 August issue and the 
update. 

Report summarizes the characteristics of the Space Transportation System with emphasis 
on DOD aspects* 


Bft.SIS FOR INFORMATION: Report is a compilation of annotated briefing charts prepared with the assistance 

of Rockwell International/Space Division and the Aerospace Corporation. 

STATUS OF INFORMATION: Current as of 4 December 1974 but made partly obsolete by subsequent STS 

development; planned to be updated to include Orbiter 102 Preliminary Design 
Review data in Spring, '75; not an official Air Force publication. 

COVERAGE OR CONTENT: General description of Space Transportation System, its capabilities, development 

milestones, and elements of operations and support systems* 

COMMENTS:: Good document for an overall view ot the Space Transportation System; doesn't provide a great 
deal of depth; the same material, including identical figures, can be found in other documents. 

APPLICABLE TO DATA REQUIREMENT: See attached sheet. 
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APPLICABLE TO DATA REQUIREMET^T; 


F-1 

Continued 


2 . 1 . 1 
2.1.6.J 
4. 1. 1 

4. 1.6.j 
5.3 

5,4. a, c 

5, 7.b 

5.8 

5.9 

5* 10. a, 4 e 
5, 11 
5, 12.b 
5, 14. a, b 
5, 15 
5, 16, d 
5, 19.d 
5, 27 
5.28 
5, 30 
5, 32, a 


Shuttle Picture and General Flow 

Nominal Operational Constraints, Launch Azimuth 

Shuttle Pi cture and General Flow 

Nominal Operational Constraints, Launch Azimuth 

Shuttle Performance Maps 

Flight Plans and Mission Analysis Data; Generalized Mission Analysis Data, Flight Parameters 
Shuttle Payload Attachments and Structural Support Provisions . Flight Loads Accepted 
Shuttle Power 
Remote Manipulator 

Shuttle Data Handling, Transmission and Recording; Equipment and Stations, Rates, Capacity 
Or biter - Supplied Cooling 

Additional Payload Services Furnished by Orbiter, Venting and Draining 
Shuttle Service Panels; Electrical, Fluid 
Shuttle Environment 

Shuttle Contamination and Sources, Contamination Control 
Safety, Range Safety 

Sequence of Events, Orbiter Attitude and Timelines 
Orbiter Physical Constraints 
Abort Sequences 

Mission Specialist Function, General Description 


All of these are given top-level treatment only* 
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REFERENCE F-2 


TITLE; DOD Payload Interface Assessment Briefing, Parti ' - 

REPORT NO: Rockwell International, Space Division, SD 74-SH-0332 
DATE; 20 Decennber 1974 

AUTHOR(S); None named 

SUBJECT: Rockwell Internationales initial assessment of DOD payload interface compatibilities with 

the Shuttle system* Three DOD payloads involved: DSCS II, DSP, and FLTSATCOM* 

BASIS FOR INFORMATION; Rockwell Internationales review of SAMSO TR-74-198 final report, '*DOD 

Space Transportation System (STS) Payload Interface Study FY 74 Extension, " 
prepared for SAMSO by MDAC and TRW during October 1974* 

STATUS OF INFORMATION; Briefing to assist SAMSO in preparation for Orbiter 102 Preliminary Design 

Review; no plans to update* 

COVERAGE OR CONTENT; Payload installation, environment compatibility, safety, avionics requirements/ 

compatibility, 

COMMENTS: Reference is source for limited Shuttle design information as it regards payload interfaces and 

accommodations circa December 1974* Care must be exercised to separate out current design 
data from Rockwell International recommendations. 


APPLICABLE TO DATA REQUIREMENT; See attached sheet* 
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F-2 

Continued 









APPLICABLE TO DATA REQUIREMENT: 

2* 1. 3 Cargo Bay Ground Environment 

2* 1.7, e Payload Services Furnished by Orbiter or Orblter Facilities, Payload Cooling 

4-1.3 Cargo Bay Ground Environment 

4- 1, 7- e Payload Services Furnished by Orbiter or Orblter Facilities, Payload Cooling 

5. 8 Shuttle Power 

5- 10. a, d, e Shuttle Data Handling, Transmission and Recording, Equipment and Stations, 

Rates, Capacity 

5tl^ Orbiter - Supplied Cooling 

5- 12. a Additional Payload Services Furnished by Orblter, Payload Monitoring 

5. 15*b, e, f Shuttle Environments? Thermal, Pres sure;, Ambient Gas 
5. 16. If, d Shuttle Contamination and Sources; Contaminants, Contamination Control 

5* 17. a EMC /EMI; Grounding, Shielding, etc, 

5. 19* c Safety, Criteria and Factors 



All of these are given top-level treatment only. 
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REFERENCE ^-3 

TITLE: Shuttle Operational Data Book* Volume 1, Shuttle Systems Performance and Constraints Data 

REPORT NO, JSC-08934 (VoL 1) 

DATE: June 1974 {and updated through 1-1-75) 

AUTHOR(S):. None named 

SUBJECT: Shuttle operational performance capabilities and limitations, \ 

BASIS FOR INFORMATION: Highest level of data available at time of each update; i. e, , specification, I 

estimation, studies, analyses, simulations, ground tests, flight tests, and ? 

flight "operations, . | 

STATUS OF INFORMATION: Highest level available In each respective area, - 

; COVERAGE OR CONTENT: Shuttle operational performance capabilities and limitations - a complete vehicle 

description is apparently intended, plus appendixes covering individual Orb iters 
I and whatever unique characteristics they might have; presently incomplete, 

■ _• I ■ 

J 4 COMMENTS: It is stated on page 1-1 of this report that * , the SODB shall be used as the standard operational 

data base for ail mission design and planning, simulations* studies, and analyses. " This report 
i; appears to have an important place in NASALS Shuttle documentation. However, the document 

as updated through 1-1-75 appears to have little depth in any area. It is vehicle -oriented rather | 

than payload-oriented and of minimal use to payloads, 1 ] 


APPLICABLE TO DATA REQUIREMENT: None 
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REFERENCE F-4 

TITLE; User Pricing Policy Steering Cronp 

REPORT NO: None, is unnumbered NASA memorandum 
DATE: 3 September 1974 

AUTHOR(S): Philip E* Xulbert son 


SUBJECT; Allocating charges among users who share an STS flight, determination of basic STS 
user charging policy. 


BASIS FOR INFORMATION: Historical cost data for Delta and Atlas Centaur expendable launch vehicles, 

assumed Shuttle mission bases and estimated costs (360, 439, and 725 KSC 
launches) 

STATUS OF INFORMATION: Obsolete. Memo says that it is an objective to produce a preliminary user 

pricing policy by the end of 1974. The latter, or a possible update, should be 
a better source of data. 

COVERAGE OR CONTENT: Review of "which costs must be recovered by Shuttle charges, " potential 

influence of Shuttle charges on the growth of commercial use of space, basic 
elements of an STS user charging policy, organization and tasks for generating 
a preliminary STS user charge policy. 

COMMENTS: This memorandum is an interesting view of early NASA efforts to decide upon STS user 
charges* Its information is preliminary and obsolete, but it suggests that follow-on 
documentation, possibly already available, may be useful. 


APPLICABLE TO DATA REQUIREMENT: 5.29, User Costs (This particular document contains no useful 

material, but follow-on documents may. ) 




REFERENCE F--5 

i ' ^ 

TITLE; Requirements /Definition Document, Crew Station and Equipment, Book 7 

REPORT NO: Rockwell International, Space Division, SD 72-SH-0107 
. DATE; 31 Januarjr 1974 

AUTHOR(S): None identified; document approved by E* P, Smith, CJiief Program Engineer, 

Space Shuttle Program 


SUBJECT: Definition of requirements for the Shuttle crew station and equipment (crew compartment, 

interior cabin, and all other areas with which a crewman interfaces or may potentially 
interface); crew includes Commander, Pilot, Mission Specialist, and Payload SpeciaUst, 


BASIS FOR INFORl/tATION: Planning information valid at publication date 

STATUS OF INFORMATION: This is an internally controlled Rockwell International document that 

^ is more than one year old. It is now obsolete. An update should be used* 

r ■ . ■ ■■ • 

-4 

^ COVERAGE OR CONTENT: See attached copy of contents page* 

COMMENTS: This document is obsolete and deals primarily with the layout and operation of crew 

station components and equipment rather than functions during payload ~r elated 
operations* Nevertheless, an up-^to-date version can be of interest in the later stages 
of payload mission planning* 

APPLICABLE TO DATA REQUIREMENT: None (but see comments above) 

I ■ 
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1.0 

SCOPE 

2. 

2.0 
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6 
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^EQUinKMEKTS 

9 

3,1 

General 


3.2 
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3 . 2.1 
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3 . 2.2 

Desiqn Pequiresvents 


3.3 

Subsystem Pequiromenfcs 


3 . 3. 1 

General Grouna Sysrem P.equirements 


3 , 3.2 

General Interface Requirements 


4,0 

VERI»FICATIOM 

10 

4 . 1 

Subsysten’i Group Verification 

10 

4 , 1-1 

Subsystem Group Verification Plan 

10 

4 . 1.2 

subsystem Group Verification Listing 

19 

4 . 1.3 

subsystem Group certification Matrix 

19 

4 , 1,4 

Subsystem Group verification Network 

19 

4 , 1,5 

Subsystem Group Acceptance 5 Checkout 

19 

S .0 

supsy;?tkm definition 

36 

5 - 1 

lilt rochiction 

36 

5.2 

Subsystf 3 iii Group Description 

38 

5,3 

General Interfaces 

98 

6.0 

NOTES 

104 

6-1 

Definitions 

104 
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REFERENCE 


TITLE: 
REPORT NO; 
DATE: 
AUTHOR{S): 


Orbiter Contamination Sources Review 

None, is a briefing by Rockwell International, Space Division 
6 November 1974 
None given 


SUBJECT: Contamination produced by Shuttle subsystems 


BASIS FOR INFORMATION; Current Shuttle subsystem designs, design (leakage) criteria 


STATUS OF INFORMATION: Briefing presented at 6th meeting of Particles and Gases Working 

Group, 6 November 1974, joint meeting with Payload Contamination 
Requirements Definition Group 


COVERAGE OR CONTENT: Orbiter water dump nozzle locations and dump effects, fuel cell purges, 

payload bay liner study, vent system, payload bay purge system, vertical 
drain lines, RCS plumes, fluid subsystems external leakages « 


COMMENTS: Document is adequate as primer on Shuttle contamination sources, design criteria, 

and, to limited extent, contamination control. Does not cover contamination by payload. 
Purge system description obsolete. 


APPLICABLE TO DATA REQUIREMENT: 2* 1* 3, Cargo Bay Ground Environment (Contamination) 

4, 1,3, Cargo Bay Ground Environment (Contamination) 

5, 15, f, Shuttle Environments, Ambient Gas 
5* 16, Shuttle Contamination and Sources 
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j REFERENCE F-7 

•i ' ■ 

i 

i ■ ' ' ' 

I TITLE: Space Shuttle System Summary 

I REPORT NO: None, is a briefing by Rockwell International, Space Division 

I DATE: August 1974 

AUTHOR (S): None given 

SUBJECT; Major aspects of the Space Shuttle system 

BASIS FOR INFORMATION: State of system design at time of document preparation, 

STATUS OF INFORMATION: Current as of August 1974, now partly obsolete and becoming more so 

as time passes; RI may prepare a sequel, but no formal schedule for 
such exists, 

COVERAGE OR CONTENT: Shuttle missions and capability. Shuttle vehicle (including typical flight 

profiles, ground turnaround, and vehicle description), details of Orbiter 
and its subsystems, payload accommodations, 

COMMENTS: Document gives top-level view of Space Shuttle system as of August 1974* Is almost 

same as ^*DOD Shuttle System Summary, dated 1 August 1974, having been prepared 
using many of the same viewgraphs and viewgraph annotations. 

APPLICABLE TO DATA REQUIREMENT: See attached sheet 
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APPUCABLE TO DATA REQUIREMENT: 


F.-7 . 
Continue d 


4.1,4 
5,3 
5. 4* a 

5.7 

5.8 

5*9.aj b 
5.10. d, e 

5. 11 

5. 13.b, d 

5. 14. a, b 

5.15 

5.16 
5, 18, a 
5.28 

5.31 

5.32 


Launch Constraints, Range Safety 
Shuttle Performance Map 
Generalized Mission Analysis Data 

Shuttle Payload Attachments and Structural Support Provisions 
Shuttle Power 

Remote Manipulator Functions, Limitations 

Shuttle Data Handling, Transmission, and Recording; Equipment and Stations, 
Rates, Capacity 

Orbiter - Supplied Cooling 

Shuttle Attitude and Navigation, Normal Pointing Accuracy; Provisions for 
Accuracies Exceeding Normal 

Shuttle Service Panels; Electrical and Fluid 

Shuttle Environments 

Shuttle Contamination and Sources 

Loads, Nominal Limit Load Factors 

Orbiter Physical Constraints 

Payload Specialist Function 

Mission Specialist Function 


All of these are given top-level treatment only. 
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REFERENCE 




TITLE: Orbiter 102 PDR, Payload Accommodations and Interfaces, Team 15, Payload Integration 

I REPORT NO: Rockwell International, Space Division, SSV75-1-1, briefing 

DATE: 17 February 1975 

AUTHOR(S): None given 

SUBJECT: Orbiter payload accommodations and interfaces at time of Orbiter 102 PDR, February 1975 

basis for INFORMATION: Designs/plans current at time of Orbiter 102 PDR 

7: 

STATUS OF INFORMATION: Current as of publication date; payload accommodations and interlaces 

briefings are continually updated by Rockwell International. 

COVERAGE OR CONTENT: Orbiter payload accommodations and inte faces 

COMMENTS: This is the most up-to-date payload accommodations and interfaces briefing available as 

i of 3-7-75* As is usual with such briefings, the coverage of any area is top-level only. 

}' 

i APPLICABLE TO DATA REQUIREMENT: 5. 8, Shuttle Power 

j j 5*11, Orb iter -Supplied Cooling 

■- 00 ■ 5*12.b, Additional Payload Services Furnished by Orbiter, 

> ^ Venting and Draining 

1; 5. 14. a, b, Shuttle Service Panels, Electrical and Fluid 

|.i 5, 15, Shuttle Environments 

5.16, Shuttle Contamination and Sources 
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REFERENCE F-9 


TITLE: 
REPORT NOj 
DATE: 
AUTHOR (S): 


Space Shuttle System Acoustics, Shock and Vibration Data Book 
Hockwell International, Space Division, SD 74-SH-00S2 
1 June 1974 
None named* 


SUBJECT: Shock, vibration and aeroacoustics environmental criteria for all pperational phases 

of the Shuttle* 

BASIS FOR INFORMATION: Data from Saturn V launches, engine static firings, wind tunnel tests of 

Shuttle scale models; concurrent vehicle configuration and nominal missions 

STATUS OF INFORMATION: All data is predicted; will be updated to reflect changes in the baseline 

vehicle configuration and mission trajectories, and to include ground 
and flight test data; no update available as of 3-18-75, 

COVERAGE OR CONTENT: Report presently incomplete; covers aeroacoustic noise, rocket engine noise 

aerodynamic noise, and Orbiter internal noise levels. 

COMMENTS: Report provides detailed data regarding inputs to payload bay; updates should be useful 
for payload design. 

APPLICABLE TO DATA REQUIREMENT; 5.15«a, c Shuttle Environments; Acoustic, Vibration 

(Shock presumably to be included in an update.) 


REFEREXCE F-10 


TITLE: Shuttle System Integrated Mission Events and Sequences 

REPORT NO; Rockwell International, Space Division, SD 75-SH-0050 
DATE: . 28 February 1V75 

AUTHOR (SL* None given; report prepared by Mission Requirements and Integration. 

SUBJECT: Significant mission events and operations for the as:ent phase of Shuttle reference 

missions and intact aborts. 

BASIS FOR INFORMATION: Analytical approach to defining significant events and sequences: 

nominal mission sequences assumed (except for abort cases) 

STATUS OF INFORMATION: Incomplete; on-orbit and descent mission phases expected to be included 

in a future issue of document, date not given. 

'COVERAGE OR CONTENT; Logic diagrams and mission subphase descriptions for mission phases 

given on attached sheet. 

COMMENTS; Detailed analysis of mission events and operations; nothing of interest to payloads in this 
issue - a later issue, dealing with on-orbit operations, may include data of interest, 

APPLICABLE TO DATA REQUIREMENT; None 


:oN 

1,0 INTRODUCTION 


TABLE OF CONTENTS 


r 


Logic Diagram Symbol Definition 
Ascent and Abort Flight Subphase Diagram 

2.0 PBELAUNCn EVENTS AND SEQUENCES 

Ap- 1 Launch (T-2:15 to T-0) 

A-2 Launch Sequence Termination 

2.0 FIRST STAGE ASCENT AND 5RB SEPARATION . 

A-3 First Stage Ascent - Normal 
A-3.1 First Stage Actuator Out ATO/^C 
A — First Stage Engine Out RXLS Ascent 
A“-5 SRR Separation 

4. 0 SECOND STAGE ASCENT 

A-T Second Stage Ascent-Npfmal 
A-7.1 Second Stage Actuator Out ATO/kc 
A«S Second Stage Engine Out RTLS 
A- Second Stage Engine Out AOA 
A-^10 Second Stage Engine Out ATO 
A^lO.l Second Stage Actuator Out HC 

5.0 EX SCFARATION AND' RTLS MINX-ENTRY 

A- 11 EKO-Atmospheric ET Separation 
, A-12 RTLS. EX Separation : 

c,0 ONS INSERTION BURxNS 

A-14 CMS Orbit Insertion Normal/ATO/kC 
A-13 Diial OMS Insertion AOA 
A- 16 Single OMS Insertion. AOA 
A-17 Single OMS Insertion ATO 

7.0 A-13 RTLS MINI-ENTRY 


F-10 

Attachment 

PAGE 
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REFERENCE 


TITEE: 
REPORT NO: 
DATE; 
AUTHOR(S): 

SUBJECT: 


Space Shuttle Program, Shuttle Avionics Integration Laboratory, SAIL Project Plan 
NASA Johnson Space Center report JSC-08663, Volume 1 
September 20, 1974 

None given, ^ 

\ 

Objectives and approach for the SAIL; presents management methods, roles, and 
responsibilities applicable to SAIL. 


BASIS FOR INFORMATION: SAIL management plans as of September 1974, 


STATUS OF INFORlvIATION; The volumes of JSC -0866 are maintained current by change pages and revisions* 
COVERAGE OR CONTENT: See attached table of contents*. 

COMMENTS: SAIL is intended to ^^provide a test bed for the verification of all avionics interfaces’^ 

of Shuttle program elements, including payloads* This document can provide a payload 
program office with an overview of SAIL management, should such an overview be desired* 

APPLICABLE TO DATA REQUIREMENTS: 1.2. 2,g Payload Servicing, Simulators | management. 

3*2. 2, g Payload Servicing, Simulators f aspects only 
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1.1 INTRODUCTION . . , . . . , . . . . . . , , . 

1.1 PUnroSB OF TilE sail project plan . 

1.3 SAIL objectives 

1.4 SAIL DESCRIPTION 

1.4.1 MAJOR SAIL OPERATIONAL EIEU^TS 

1.4.1.1 AVIONICS flights SYSOEM (AFS) , 
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REFERENCE F-IZ 


TITLtE: Iricerleaver, Payload Data 

REPORT NO; Rockwell International, Space Division, procurement specification MC476-0136 
DATE: 10 May 1974 

AUTHOR(S): W. D. Farr 

SUBJECT; ' Specification for Shuttle Orbiter payload data interleaver 

BASIS FOR INFORMATION: Required interleaver characteristics* 

STATUS OF INFORMATION; This is initial, imrevised, specification; it is incomplete and being revised 

COVERAGE OR CONTENT; Includes major si“=‘ctions on applicable documents, requirements, quality 

assurance provision^ preparation for delivery. 

COMMENTS; Sectiona dealing with payload interfaces can of interest to a payload program; 

specification is highly detailed^ revised version expected to include more data. 

APPDICABXiE TO DATA REQUIREMENT: 5. 10* a, c, d, e Shuttle Data Handling, Transmission and 

Recording; Equipment and Stations, Codes 
Rates, Capability* 



REFERENCE F^13 


TITLE: Specification, Electromagnetic Compatibility Requirement, Systems for the Space Shuttle Program 

REPORT NO; Lyi Jon B, Johnson Space Center document SL-E-0001 
j DATE: 4 June 1973 

AUTHOR(S): none given 

; SUBJECT: Specification, by NASA, of electromagnetic compatibility requirements for all Shuttle systems 

procurements at the element level or higher, 

BASIS FOR INFORMATION: Document is a modification of MIL-E- 60 5 ID, 7 September 1967, "Military 

Specification, Electromagnetic Compatibility Requirements, Systems, " and 
i contain'* that specification t 

j STATUS OF INFORMATION: This is latest version of document. 

■f 

I COVERAGE OR CONTENT: Applicable documents, system EMC plan, EMC board, subsystem /equipment 

I criticality, EMI safety margins, personnel hazards, EMC test program, etc* 

COMMENTS: Is very general, does not mention payloads specifically but does apply to payloads, as specified 
I by "Space Shuttle Flight and Groimd System Specification, " JSC 07700, Volume X> Revision A, 

through Change 23 dated February 7, 1975. 



APPLICABLE TO DATA REQUIREMENT; 2. 1. 6. c Nominal Operational Constraints, EMC 

4. 1. 6. c Nominal Operational Constraints, EMC 

5.17 EMC/EMI 

6.11 EMC/E2^ 




REFERENCE F-14 

TITLE: SpecificELtion, Electromagnetic Interference Characteristics, Bequirements for Equipment 

for the Space Shuttle Program 

REPORT NO; Lyndon B* Johnson Space Center document SL-E- 000 E, Revision A 
DATE: 16 September 1974 

AUTHOR (S) : none given 

SUBJECTl Specification, by NASA, of electromagnetic interference characteristics required of equipment 
for NASA Shuttle System procurements. 

BASIS FOR INFORMATION: Document is a modification of ML-STD-461A; August 1, 1968 

..status. OF INFORIvlATION? "Ibis is la.test version of document. 

COVERAGE OR CONTENT: Is complete NASA specification for required EMI characteristics -when combined 

■with MIL-STD-461A. 

COMMENTS: Is very general, does liot mention payloads specifically but does apply to payloads^ as 

specified. by ^*Space Shuttle Flight and Ground System Specification, JSC 07700, Volume X, 
Revision A, through Change E3 dated 7 February 1975. 

APPLICABLE TO DATA REQUIREMENT: 2. 1. 6. c Nominal Operational Constraints, EMC 

4. 1. 6i c Nominal Operational Constraints, EMC 
5*17 EMC/EMI 

6. 11 EMC/EMI 


REFERENCE F-15 


TITLE; Space Shuttle Electromagnetic Effects Compatibility Control Plan, Revision B 

REPORT NO: Rockwell International, Space Division, SD73-SH-02 16B 


DATE; July 23, 1973; revised March 1975 

AUTHOR(S); None identified 


SUBJECT: Program for management and control of electromagnetic effects so as to prevent adverse effects 

on any portion of Space Shuttle System, payloads, and associated ground support equipment; 
program for providing a secure communications system in orbit. 


BASIS FOR INFORMATION; Partly based upon Apollo CSM electromagnetic effects control program 
STATUS OF INFORMATION: This is latest version of document as of March 1975. 


COVERAGE OR CONTENT; See attached pages. 


COMMENTS: Should be used by payload program offices; is an important, basic document. 


APPLICABLE TO DATA REQUIREMENT; 2. 1. 6, c Nominal Operational Constraints, EMC 

4, 1*6, c Nominal Operational Constraints, EMC 
5. 17 EMC/EMI 

6.11 EMC/EMI 
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i: 


TITLE: Requirements/Definition Document* Payload Retention Mechanisms, Volume 2-5 'I 

REPORT NOi Rockwell international Space Division, SD72-SH-0102-5 

DATE: November 15, 1974 " 

AUTHOR (S): None identified j 

SUBJECT: Shuttle Orbiter payload retention mechanisms requirements /definition ; 

BASIS FOR INFORMATION; Required payload retention mechanism characteristics 

STATUS OF INFORMATION: Latest available; although dated November 15, 1974, this document was not 

sent to SAMSO until March 13, 1975; the document includes many TBD>s and 
TBS*s, 

COVERAGE OR CONTENT: See attached sheet. 

COMMENTS; Better documents than this exist for describing those aspects of the payload retention 
mechanism of interest to payloads, ‘'Better documents*' include recent Rockwell 

International payload accommodations briefing manuals. This is, hov^^ever, a basic \ 

document that a payload program office might wish to have for reference purposes. f 

APPLICABLE TO DATA REQUIREMENT; 2. 1. 5 Shuttle Payload Attachments and Structural Support Profusions | 

4. 1. 5 Shuttle Payload Attachments and Structural Support Provisions 

5* 7 Shuttle Payload Attachments and Structural Support Profusions ; 
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refe:rence f-17 


TITLE; Requirements /Definition Document^ Payload Deployment and Retrieval Mechanisms, Volume 2-8 

REPORT Iv’O; Rockwell International, Space Division, SD72-SH-0102-8 
DATE: November 15, 1974 

AUTHOR (S); None identified. 

SUBJECT: Shuttle Orbiter payload deployment and retrieval mechanisms requirements/definition 

BASIS POR INFORMATION: Required payload deployment and retrieval mechanism characteristics 

STATUS OF INFORMATION: Latest available; although dated November 15, 1974, this document was not 

sent to SAMSO \mtil March 13, 1975; the document includes many TBS*s. 

COVERAGE OR CONTENT: See attached sheet. 

COMMENTS: There is some data of interest to payloads in this document; it could become part of a 

payload program officers reference library, 

APPLICABLE TO DATA REQUIREMENT; 5. 9 Remote Manipulator 
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REFERENCE 

TITLE: Requirements/Definition Document, Data Process and Software, Volume 5 r 5 

REPORT NO: Rockwell Internationali Space Division, SD72-SH-0105*5 
DATE: December p, 1974 

AUTHOR (S): None identified. 

SUBJECT: Technical and verificu^-.ion requirements of Shuttle Orbiter data processing and software subsystem 

BASIS FOR INFORMATION; Required characteristics of data processing and software subsystem 
STATUS OF INFORMATION; Latest version of this document available; sent to SAMSO March' 13, 1975. 
COVERAGE OR CONTENT; See attached sheet. 

COMMENTS; Very little of interest to payloads* Very little information of interest to anyone (entire 
document consists of 11 pages, with approximately 5 1/E pages worth of blank paper). ’ 

Little hard information; other documents referred to in this document may have hard 
informatTon. 

APPLICABLE. TO DATA REQUIREMENT; None 
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REFERENCE GF-l 

Safety Policy and Requirements for Payloads Using the National Space 
Transportation System 

None 

July 1974 (Revised February 1975) 

Payload Safety Steering Group, NASA Headquarters (Code MQi 

SUBJECT: Top level safety requirements to be imposed on NASA/DQD jayloads 

planned for Shuttle application. 

BASIS FOR INFORMATION: Payload Safety Steering Group Review and Analysis 

STATUS OF INFORMATION; (Concurrence Draft) Document has undergone many 

revisions and reviews; should be in fair shape, 

COVERAGE OR CONTENT: Top level programmatic and specific safety requirements. 

COMMENTS: 


APPUCABIjE to DATA REQUIREMENT: 6.0, item 12 a (Safety Criteria and Factors); 

5, 0, items 19 a, b, c, d; 8,0, item 3 b. 


TITLE: 

REPORT NO: 

DATE: 

AUTHOR(S): 
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REFERENCE GF-2 

STS User's Guide, Section 10, Detailed Upper Stage Description - lUS 
TOR-0075(5421-03)-1 
28 February 1975 

Shuttle and Integration Office, The Aerospace Corporation 

SUBJECT: Description of a generic lUS, including interfaces with both the orbiter/ 

ground and payload, 

BASIS FOR INFORMATION: Stage characteristics formulated from the SR-IUS-100 

baseline requirement minimum DOD required performance 
(DGD mission model) and inforiaaation derived from ongoing 
lUS and payload studies, 

STATUS OF INFORMATION: Preliminary and generic - not intended to identify any 

specific lUS, rather to identify general characteristics 
which will be definitized at a later date. 


COVERAGE OR CONTENT; Section 10 covers all characteristics aiid capabilities of 

the baseline lUS including its interface with orbiter /payloads. 


TITLE: 
REPORT NO: 
DATE: 
AUTHOR (S): 


COMMENTS: Because the DOD has not selected the lUS contractor, this description is 

generic only and preliminary; It will be updated periodically and final 
definition will be made in accordance with lUS selectioii/validation/deployment. 


APPLICABLE TO DATA REQUIREMENT: Section 6, 0 Payload /Upper Stage Integration Flights. 





REFERENCE GS-1 


DOD STS Ground Operations Study - Recommended Concept, Siting 
Arrangement and Acquisition Plan - Tech.nica.1 Data 

AF-SAMSO-TR-74-234, MCR-74-309 

October 1974 

Martin Marietta Corporation, Denver Division 

SUBJECT: Recommended concept for STS ground support system operations, system 

configuration and siting arrangement at Vandenberg AFB 

BASIS FOR INFORMATIONS Results of major study conducted by Martin Marietta -witb 

primary support by Ralph M, Parsons Cbin,|>any 

STATUS OF INFORMATION: Under consideration by SAMSQ for approval and/or modifi- 

cations and implementation 

COVERAGE OR CONTENT: Detailed ground processing flows, timelines, facility and 

equipment requirements and descriptions and siting arrange- 
ment to support Shuttle operations at VAFB 

COMMENTS; Emphasis is on Shuttle provisions with only incidental recognition of 
payload requirements 

APPLICABLE TO DATA REQUIREMENT; 3. 2. 1 a Phase A (Par. 3. 1-11, Par. 3. 15-9)5 
3.2.2 i Phase A (Par. 3.4-27)5 3. 3.9 Phase B (Par. 2. 3-11 and 12, Par. 
2. 3-13 and 14),* 3. 3. 11 Phase A and B (Par. 2. 3-5 and 6). 


TITLE: 

REPORT NO: 

DATE: 

AUTHOR(S): 


REFERENCE GS-E 


TITLE: Planning Factors Guide 

REPORT NO; 290-75 

DATE: 1 July 1974 

AUTHOR(S); HQ, 1st Strategic Aerospace Division 


SUBJECT; Facilities and resources of VAFB, California 


BASIS FOR INFORMATION: Inputs from 1st Strategic Aerospace Division staff and 

other units assigned to VAFB 

STATUS OF INFORMATION; Approved for official use only. Normal changes to document 

semi-annually. Major program changes at that time. 

COVERAGE OR CONTENT: A single planning document which provides the necessary 

data to effectively plan for manpower, facilities, and base 
support capabilities for current and future programs, 

COMMENTS; Provides concise summary of resources at VAFB, Verify availability 
since they may be assigned to specified users. 


APPLICABLE TO DATA REQUIREMENT: 3, 1, 2 Phase B (Annex E, App. II, p E-2-2)r 

3. 1.4 Phase B (Amiex E, App. II, p. E-2-1); 3, 1. 10 Phase B (Annex K, 
p, K-l)j 3.2.2 f Phase B (Annex G, App, II, p. E-2-2); 3.2.2 h Phase A 
(Annex Q, p, Q-1). 


REFERENCE GS>-3 


TITEE: 

REPORT NO: 
BATE: 
AUTHOR (S): 


Lievel H Program. Definition and Requii'ernents, Volvime XIV, Payload 
Accommodations {Revision C) 

JSC-07700, Volume XIV, Change Number 6, Revision C 
January 6, 1975 

Space Shuttle Program, Johnson Spafcecraft Center, Houston, Texas 


SUBJECT: Provides information on the Space Shuttle system required by payloads 

in the design 

BASIS FOR INFORMATION: Baseline Space Shuttle system as it is presently configured 

and contains the official controlled set of Shuttle capabilities 
and interface provisions. 


STATUS OF INFORMATION: This is Revision C, dated 3 July 1974, to JSG-07700, 

Volume XIV, which supersedes Revision B, dated 
21 December 1973 plus changes through change 6 dated 
6 January 1975, 


COVERAGE OR CONTENT: Official source of information on the Space Shuttle capabilities 

to deliver payloads into orbit, and return them to earth, on 
the services that the Shuttle provides to payloads, and the 
means by which payloads can avail themselves of these services. 
Includes performance data and information on subsystems, 
environment, and support equipment. 


COMMENTS: Emphasis on Shuttle provisions with only incidental recognition of payload 

requirements. 
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APPLICABLE TO DATA REQUIREMENT; 1, 1. 6 a, Phase B (par. 5. 1. 1, Fig. 5-3); 1. 1. 7 
Phase B (5. 1.3); 1, 2. 1 a and c and 3. 2. 1 a and c, Phase A and B (14,2); 
1.2.2 a and 3. 2.2 a, Phase B (5. 2. 2.1 and 5. 2. 2. 3, Figs. 5-6, 7, 9.10, 11, 
Tables 5 -4 and 12-2); 1.2.2 b and 3.2.3 b, Phase B (Table 12-2); 1. 2. 2 d (2) 
and 3 . 2. 2. 2 d (2), Phase B (9.1.1, 9.1.2); 1. 2. 2 h and 3.2.3 h, Phase B 
and partial Phase C/D and Transition (14.3); 1.2,2 i and 3.2.2 i, Phase A 
and B (5. 1,1, 5. 1, 2); 1.2. 2 m and 3. 2, 2 m, Phase B and Transition 
and partial Phase C/D and Gr. Ops, (4.2, 5,2.2. 1 and Table 10.2); 1.2.4 b 
and 3.2,2.4 b, partial Phase B, C/D and Gr. Ops, (4.2.1, 5.1.2); 1.3.9 
and 3, 3. 9, Phase B (5. 2, 2); 2. 1. 1 and 4. 1, 1 partial Phase A, B, and 
Transition (5,1.1, 5.1.2, Fig. 5-1, Fig. 5-2); 2, 1.3 b, c, d and 4. 1. 3 b, c, 
d. Phase B, C/D, and Transition (4. 2, 1, 4.2.2, 4,3.4, 5.1.1, 5.1.2, 

5. 1. 3); 2. 1. 4 c and 4. 1. 4 c, partial Phase A, B, C/D, Miss, Ops., 

Gr. Ops,, Transition (Fig. 3-2); 2.1.5 b, c, d, e and 4.1.5 b, c, d, e. 
Phase A, B, C/D, Gr, Ops., and Transition (2. 0 a, 7.0, and App. C); 

2. 1.6 e and 4. 1. 6 h and i, Phase B and partial Phase C/D and 
Transition (12.2 and Figs., App. C); 2.1.6 j and 4.1,6 j, Pre-Phase A 
and Phase A and partial Phase B and Transition (Fig. 3,2); 2, 1. 6 k 
and 4,1.6 k. Phase A, B, C/D, Gr. Ops., and Transition (4. 1); 

2.1.7 c and 4. 1. 7 c, Phase C/D and Gr, Ops, (5.2. 2); 2, 1. 7 d and 
4. l.Vd, Phase C/D and Gr. Ops. (5.2.2, 9.1,2, 9. 1. 3); 2. 1, 7 e 
and 4.1.7 e. Phase C/D and Gr. Ops. (5.2.2). 


REFERENCE GS-4 


TITLE: LP5 Concept Description Document 

REPORT NO: KSC-DD-LPS-007 

DATE: Revised 11 January 1974 

AUTHOR (S): Digital Electronics System Office, Directorate of Design Engineering, NASA 

SUBJECT: Delineates the Launch Processing System (LPS) for integrated test, checkout 

and launch control system for the Space Shuttle. 

BASIS FOR INFORMATION: Detailed study and analysis of integrated test, checkout, and 

launch control systems from past programs. 

STATUS OF INFORMATION; Approved by Chief, LPS Development Office. Checkout 

system block diagrams in Appendix A marked "Preliminary. " 

COVERAGE OR CONTENT: Identifies all necessary equipment and support software to 

effect timely performance of test, checkout, and launch 
control of the Space Shuttle. Designed to meet the Space 
Shuttle launch, maintenance, and refurbishing requirements. 

A modular or building block concept permits LPS components 
to be specified at an early date for differing requirements 
and levels of complexities at various sites. 

COMMENTS: Emphasis is on Shuttle provisions with only incidental recognition of 

payload requirements, 

APPLICABLE TO DATA REQUIREMENT: 1. 2. 1 a Phase A, ,1.2. 1 c Phase A, 3. E. 1 a 

Phase A, 3,2. 1 c Phase A, 3.2*2 h Phase B (Fig. A-19/20 for all). 
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REFERENCE GS-5 


TITLE: Launch Processing System, Station Set 84 Requirements Document, Book I 

REPORT NO: K-SM-10. 1.^3 

DATE: 22 February 1974 (Second Draft) 

AUTHOR(S); Owen Sizemore, Shuttle Project Office, JFK Space Center, NASA 



! 

I 


SUBJECT: 


Delineates the Launch Processing System (LPS) for integrated test, check- 
out, and launch control system for tiie Space Shuttle. 


BASIS FOR INFORMATION: 


Detailed study and analysis of integrated test, checkout, and 
launch control systems from past programs. 


STATUS OF INFORMATION: 


Copy for System Requirement Review (SRR), held in March 
1974 at KSC. 


COVERAGE OR CONTENT; 


COMMENTS: 


Identifies and summarizes all LPS related requirements 
which have been established at Level II and other general 
functional requirements levied upon the LPS, Designed to 
meet the Space Shuttle launch, maintenance, and refurbishing 
requirements, A modular or building block concept permits 
LPS components to be specified at an early date for differing 
requirements and levels of complexities at various sites. 
Provides details as to how they relate to KSC and VAFB on 
LPS Requirements Book II (KSC) and Book III (VAFB), 

Emphasis on Shuttle requirements with incidental recognition on payload 
requirements. 


APPLICABLE TO DATA REQUIREMENT; 1.2.1 a Phase A (Par. 11. 0). 
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REFERENCE GS*6 


TITLE: Launch Processing System Station Set 84 Requirements Document, Book II 

REPORT NO: K-SM-10. 1.E3 

DATE: 22 February 1974 (Second Draft) 

AUTHOR{S): Owen Sizemore, Alternate Chairman, LPS Station Set 84 Requirements Team 

■ SUBJECT: Delineates the Launch Processing System (LPS) for integrated test, checkout, 

and launch control system for the Space Shuttle. 


BASIS FOR INFORMATION: Detailed study and analysis of integrated test, checkout, 

and launch control systems from past programs. 


STATUS OF INFORMATION: Draft of candidate specification. 


COVERAGE OR CONTENT: Lists and describes all of the requirements for operational 

equipment and facilities at KSC to conduct Shuttle operations, 
including early development testing. Contains all known 
KSC Level III requirements placed upon the LPS, Specifies 
the facility services (air, power, etc, ) that LPS requires 
in order to operate. Designed to meet the Space Shuttle launch, 
maintenance, and refurbishing requirements, A modular or 
building block concept permits LPS components to be specified 
at an early date for differing requirements and levels of 
complexities at various sites. 

COMMENTS: Emphasis on Shuttle requirements with incidental recognition of payload 

requirements. 


APPLICABLE TO DATA REQUIREMENT: 1. 2. 1 a Phase A, 1.2. 1 c Phase A, 3,2. 1 a 

Phase A, 3.2. 1 c Phase A, 3.2.2 h (Limited Data) Phase B (Par, 7,20 for 
all). 
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REFERENCE GS-7 

TITLE: Launch Processing System Station Set 84, Requirements Document, Book III 

REPORT NO: No Number 

DATE; 9 October 1974 

AUTHOR(S): 6595th STG(ST) STS Project Office, VAFB {Col, William C. Chambers) 

SUBJECT: Delineates the Launch Processing System (LPS) for integrated test, checkout, 

and launch control system for the Space Shuttle, 

BASIS FOR INFORMATION; Detailed study and analysis of integrated test, checkout, and 

launch control systems from past programs, 

STATUS OF INFORMATION: Preliminary draft incorporates only those items agreed to by 

NASA/KSC and DOD/VAFB LPS requirements development 
personnel at meetings on 17-18 July 1974 and lE-13 September 
1974, NASA/KSC, DOD/VAFB LPS Subx>a-nel agreements. 


COVERAGE OR CONTENT: Describes the VAFB functional requirements to support LPS 

development by KSC, Book III lists all requirements necessary 
to support LPS development not previously identified in LPS 
Books I and II, Designed to meet the Space Shuttle launch, 
maintenance, and refurbishing requirements, A modular or 
building block concept permits LPS components to be specified 
at an early date for differing requirements and levels of 
complexities at various sites, 

COMMENTS; No payload data. 

APPLICABLE TO DATA REQUIREMENT: 3,2. 1 a (Phase A); 3. 2. 1 c (Phase A); 

3,2.2 h (Limited Data - Phase B), (Source: Requirement No. 

84-02-01.231 for all) 
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REFERENCE GS-S 



TITLE; System Description., Program Introduction, and Statement of Capability 

REPORT NO: Document 501-72, Universal Documentation System, Volume I 

DATE: July 1972 

AUTHOR(S); The Secretariat, Range Commanders Council 


SUBJECT: Universal Documentation System (UDS), program introduction procedures 

BASIS FOR INFORMATION: Procedures approved by Range Commanders Council 


I 


STATUS OF INFORMATION: Current 



COVERAGE Or CONTENT: Describes UDS, documents involved, administrative 

procedures, submittal schedules and instructions, and 
examples for preparing the first level program introduction 
document. Also includes compendium of Range policies and 
directives of concern to users, classification of nuclear 
materials, and an extensive list of RCG documents applicable 
to user operations. 

COMMENTS: The document defines the officially approved methods by which potential 

users of a National Range request support by the Range, and in turn 
specifies the method by which the Range commits support. 

APPLICABLE TO DATA REQUIREMENT; 8.1 a, b {Phase B)j 8. 3 a, g (Phase B); 

8. 4 a (Phase B). 




REFERENCE GS-9 


TITL/E; 

REPORT NO; 

DATE; 

AUTHOR(S); 

SUBJECT: 


Program, Mission and Test Requirements, and Support Plans Document 
Preparation 

Document 501-70 

October 1970 

Secretariat, Range Commanders Council 

Universal documentation system (UDS), program requirements document 
(PRD), operations requirements document (OR), and range commitment 
documents. 


BASIS FOR INFORMATION: Procedures approved by Range Commanders Council 

STATUS OF INFORMATION: Current 


COVERAGE OR CONTENT: 


Describes PRD, OR, program support plan (PSP), and 
operations directive (OD) document preparation and 
processing procedures and content. 


COMMENTS: 


Specifies the second and third level documentation by which detailed 
formal requirements are levied on ranges and the method by which 
the ranges formally commit support. 


APPLICABLE TO DATA REQUIREMENT; 8, 1 a, b (all committed users); 8. 3 a, g 

(Phase C/D, Ground Ops., Transition); 8.4 a (Phase, C/D, Ground Ops., 
Transition); 8.6 (Phase C/D, Ground Ops., Transition). 


REFERENCE GS^Ip 

•RETLiE: Range Safety R.eqjuiremejits 

REPORT NO: S^TECM 127-1, Vqlume I 

DATE: 16 July 1973 

AUTHOR(S): Space and Missile Test Center (SAMTEC) 

SUBJECT: Range Requirements for safety in launch operations at VAFB and WTR. 

BASIS FOR INFORMATION: p|ficial Policy 



G overage OR CONTENT: Safety policies, flight analyses /plap procedures and require- 

ments, ground safety requirements, :&Lght termination, 
missile (launch) operations, 

COMMENTS; Applicable to all operations put of VAFB, 

APFEICABLE TO DATA REQUIREMENT; 4,1.4 c, partial Phases A, B, C/D, Mission 
and Flight 'Planning, Ground Ops. , Transition; 4 , 1, 6 'b, partial Phases B, 
G/D, Ground Ops, , Transition; 8, 3 b, Phases C/D, Mission Planning, 
Ground Ops, , Transition, 
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REFERENCE GS-11 

TITLE: Space Shuttle Natural Environments Data Book 

REPORT NO: SD T3-SH-0025B jj 

DATE: 10 January 1975 ' 

AUTHOR(S); Rockwell International I 

K 

■ ' r 

It 

SUBJECT: Natural environments for KSC, VAFB, acid EAFB to be used for design, 

\: 

Ih‘ 

P 

BASIS FOR INFORMATION: Existing statistical data. | 

. ■ Ji 

STATUS OF INFORMATION: Current i: 

if 

jt 

COVERAGE OR CONTENT: Gives data on winds (pre- and post-launch, landing), lightning, | 

atmospheres, radiation, thermal environment, water recovery j! 

environment, etc. 

' . li 
k 

COMMENTS: Gives basic reference data for design and performance analyses and [j 

operations planning. Also lists further more detailed documentation. fi 

APPUCABLE TO DATA REQUIREMENT: General 



REFERENCE GS~lg 

Range Users Handbook 
SAMTEC Manual 80-1 
6 January 1972 
Headquarters, SAMTEC 

SUBJECT; Broad coverage of requirements, policies capabilities, and characteristic 

of VAF'B of direct concern to prospective users of the Range. 

BASIS FOR INFORMATION: Existing data. 


STATUS OF INFORMATION: Current 


COVERAGE OR CONTENT: Planning, scheduling, range safety, communications, data 

collection and processing, meteorological services, instru- 
mentation, and base support. 


COMMENTS; Essential introductory document which should be given first priority by 

all prospective users. Identifies all subsidiary documentation. Provides 
5 nitial contact identification. 


APPMCABLE TO DATA REQUIREMENT: 3. 1. 2, Phase B; 3. 2, 2 h. Phase B; 3. 2. 7, 

Ground Ops. (Indirect); 4.1.4 c, all phases; 4.1.6 b, all phases; 

4,1. 6 c, all phases (Indirect); 4.1, 8, all phases. 


TITI^: 
REPORT NO: 
DATE: 
AUTHOR(S): 


REFERENCE GS-13 


TITLE: Baseline Operations Plan 

REPORT NO: JSC-09333 

DATE; 15 January 1975 

AUTHOR(S): JSC 

SUBJECT: Baseline plan of operations for MCC to support Shuttle and xjayload flights. 

BASIS FOR INFORMATION: Planning analyses 

STATUS OF INFORMATION: Review draft 


COVERAGE OR CONTENT: Covers all phases of Shuttle operations from pre-launch 

through landing rollout, 

COMMENTS: Document subject to considerable change, particularly as KSC and DOD 

(VAFB and KSC) are involved, 

APPLICABLE TO DATA REQUIREMENT: Not specifically applicable to any ground 

system data requirement. 


REFERENCE GS-14 


-vfi- 

1 

‘o> 


TITLE: Space Shuttle System Payload Interface Verification Plan, Volume I 

(Preliminary Draft) 

REPORT NO; JSC 07700- 14-P/L VP-01 

DATE: February 1975 

AUTHOR (S): JSC 

SUBJECT; Details plans /requirements for performance of payload interface verification, 

BASIS FOR INFORMATION: Planning analyses 

STATUS OF INFORMATION: Pr eliminar y draft undergoing NASA r eviews . 

COVERAGE OR CONTENT: Covers all aspects of interfaces between payloads and the 

Orbiter /Shuttle system and verification procedures 

COMMENTS; Subject to changes per draft reviews. Assessment assumed mature docu- 
ment with specific data by late 1970s, 

APPLICABLE TO DATA REQUIREMENT: 1.2. 1 c (Phase A,B, C/D); 1.2.2 a and b 

(Phases B, G/D); 1.2.2 h (Phase B, C/D, Transition); 1.2.2 i (Phase A, 

B, C/D, Transition); 1. 3i 1 a and b (Phase B, C/D, Transition); 1. 3. 2 
(Phase B, C/D, Transition); 1.3*5 a (Phase C/D, Transition); 1,3,9 (Phase 
3, C/15)j 1. 3. 11 (Phase A, B, C/D, Transition); 1, 3, 12 (Phase C/D, 
Transition); 2,1, 1 (Phase A, B, C/D, Transition); 2, 1, 3 a, b, c» d (Phase B, 
C/p, Transition); 2, 1. 6 a, c,e,f (Phase B, C/D, Transition); 2. 1, 7 a, b 
(Phase C/D); 2, 1, 7 c (Phase C/D, Transition); 2. 1, 7 d, e (Phase C/D); 

2, 1. 7 f (Phase B, G/Pj Transition); 3,2,1 c (Phase A, B, C/D); 3,2.2 h 
(Phase B, C/D, Transition); 3. 2. 2. i (Phase A, B, C/D, Transition), 


REFERENCE GS-15 


TITLE; KSC Launch Site Accommodations Handbook for STS Payloads 

(Coordination Draft) 

REPORT NO; K-SM-14, Revision 1 

DATE: February 1975 

AUTHOR (S): 

SUBJECT: General discussion of KSC and VAFB payload provisions supplied by 

launch site and of ba-seline STS operations. 


BASIS FOR INFORMATION: 
STATUS OF INFORMATION: 


COVERAGE OR CONTENT: 


In-House Study 


Coordination draft to be approved. 


Essentially all payload interface and operations concerns. 


COMMENTS; Document is a broad, basic source of user data although TBDs are 

somewhat prevalent. It is expected those will be filled in well before 
1980 , The VAFB section is not as detailed but is generally adequate 
except for areas relating to STS timelines. 




GS-15 

Contitiued 


APPUCABIiE TO DATA REQUIREMENT: 1. 1. 1, 1. 1, 2j 1. 1. 5, 1. 1. 10 (Phase B)i 

1.1.12 (Phase A, B); 1.2,1 a, b, c (Phase A, B); 1.2,2 a, b, d (1), 
d (2), f, g (2), h, k, 1 (Phase B); 1.2,4 b (Partial Phase B); 1.3, 1 a, b 
(Phase B); 1. 3, 2, 1,3, 9» 1. 3, 10 (Phase B); 1. 3. 11 (Phase A, B); 

2.1.1, 2, 1, 2 (Phase A, B)j2.1.3a, b, c, d (Phase B)j 2. 1,4 c 
(Phase A, B); 2,1. 6 a, b, c, e, f, g (Phase B); 2, 1, 7 f (Phase B); 

3.1. 1, 3,1.2 (Phase B, Dev.); 3,1.9 (Dev,); 3. 1. 10 (Plxase B, Dev,); 

3. 1. 11 (Dev. ); 3. 1. 12 (Phase A, B); 3, 2. 1 a, b, c (Phase A, B); 

3.2.2 b (Phase B)j 3.2,2 c (Dev.); 3,2,2 g (2) (3) (Phase B); 3.2.2 h 
(Phase B, Dev. , Trans. , ); 3. 2. 2 k (Phase B, Dev. ); 3.2.6, 3.2.7 
(D‘;v.); 3,3.1 b (Phase B); 3.2.2 (Phase B); 3.3.11 (Phase A, B); 

3.3.12 (Dev,, Trans. ); 4. 1. 1 (Phase A, B, Dev,, Trans,); 

4. 1, 3 a, b, c, d (Phase B, Dev. , Trans. ); 4, 1, 6 a (Phase B - 
partial); 4, 1. 6 b, c, e, f (Phase B); 4. 1. 6 g (Phase B, Dev. , 

Trans. ); 4. 1, 7 f (Phase B); 4. 1, 9 (Dev. , Trans. ). 





REFERENCE GS-16 

DOD Ground Support Systems Definition Study 
TBD 

June 1975 

McDonnell Douglas /Sterns Rogers 
SUBJECT: Definition of facility criteria for siting STS at VAFB, 

BASIS FOR INFORMATION: Funded Study 

sO 

STATUS OF INFORMATION: Baseline 


TITLE: 
REPORT NO: 
DATE: 
AUTHOR (S): 


COVERAGE OR CONTENT: Facility design requirements for STS facilities supported 

by operational concept definition. 


COMMENTS; 


I. 


Basis for facility construction phase. 


APPLICABLE TO DATA REQUIREMENT: 3.1.6 a, bj 3. 1. 7, 3. 1. 13 (Phase B, Dev. , 

Trans,); 3,3,1 a, b (Phase B, Dev., Trans,}; 3.3,3, 3,3.5 a, b, 

3. 3. 6 (Dev. , Trans, ); 3. 3. 9 (Dev, ); 3, 3, 10, 3.3.11, 3.3.12 
(Dev., Trans, ); 4. 1, 1, 4, 4.1.2, 4.1.3 a, c, d, e; 4. 1, 6 a, e, f, g; 

4. 1. 7 f (Phase B, Dev, , Trans. ). 
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REFERENCE JP-1 


TITLE; 
REPORT NO: 
DATE; 
AUTHOR(S); 


Space Shuttle System Payload Accommodations 
JSC-07700, Vol. XIV, Revision C 
3 July 1974 

Robert F, Thompson, Manager, Space Shuttle Program 


SUBJECT: Level II Program Definition and Requirements Volume XIV 

BASIS FOR INFORMATION; 

\0 

t 

STATUS OF INFORMATION; Revised periodically, Revision C updated by chEinge pages, 

COVERAGE OR CONTENT: Describes the capabilities of the Space Shuttle system to 

accommodate payloads and defines the interfaces between 
the Space Shuttle system and the Shuttle payloads, Pay- 
loadf. in the design definition phase, 

COMMENTS; Much data is presented or is TBD which is needed by payload. Explana- 
tions and how to use the data is missing. Written from booster side of 
the interface, user must interpret or request additional data. "How 
to use” data should be added for the user. 


APPLICABLE TO DATA REQUIREMENT: Section 5, items 2.b, 3, 7,b, S.b, 8, c. 


9*b, 11, 13. a, 13. b, 15, 16. c, 18. a, 19. a, 20, 24, 28, 31, a, 32, a, 
34, a, b, c. Section 2, items S.b, e; Section 4, items 5.b, e. 



JP-2 


REFERENCE 


TITLE; PDR Team 15 Docirment - Mission Operations Approach 

RSPOR ^ ^O; NASA-S-75-622; JSC-09323 

DATE; 

AUTHOR! S): H. Ray 


SUBJECT; Mission operations approach 

BASIS FOR INFORMATION; 

STATUS OF INFORMATION: Proposed approach, PDR document. 

COVERAGE OR CONTENT; The approach is to develop a set of standard mission 

phases and mission types that encompass the Shuttle 
functions and yet remain constant in certain areas such 
as mission rules, consummables analysis, constraints, 
etc. The result is to minimize new planning work. 
Baseline mission profiles are included, 

COMMENTS; Provides a list of standard JSC mission planning references used 
in Space Shuttle/payload interface activity (mostly internal notes) 

APPLICABLE TO DATA REQUIREMENT: 


Section 5, 0, item 4 a, 


JP-3 


REFERENCE 


TITLE: 

REPORT NO. : 

DATE: 

AUTHOR(S): 


PDR Team 15 Document - DOD Satellites 
NASA-S-75-634; JSC-09317 
EO December 1974 
H. Lambert 


SUBJECT: 


DOD Satellites 


BASIS FOR INFORMATION: 

STATUS OF INFORMATION: PDR Document 

COVERAGE OR CONTENT: An accumulation of accommodation and interface items for 

DOD satellites 

COMMENTS: Not useful 

APPLICABLE TO DATA REQUIREMENT; None 


REFERENCE JP-4 


PDR Team 15 Docijment - Common Attachment/Handling Study 
NASA-S- 75-330; JSC-09318 
27 December 1974 
L, Jenkins 

SUBJECT; Common attachment/handling study 

BASK FOR INFORMATION: 


STATUS OF INFORMATION; Study PDR document 


COVERAGE OR CONTENT; Brief study description, includes requirements and 

criteria, critical issues, and conceptual sketches. 


COMMENTS; Study Objective ; Integration of handling requirements in a concept 
which will provide a standard handling interface for all payloads 
at KSC with a minimum impact on payloads and the orbiter. 


TITLE; 
REPORT NO; 
DATE; 
AUTHOR(S); 


APPLICABLE TO DATA REQUIREMENT; None - Conceptual at this time 


■ V 
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REFERENCE JP-5 



TITLE: PDR Team. 15 Document - Weights Chargeable to Payload 

REPORT NO, : NASA-S-75-360; JSC-09324 

DATE; 20 December 1974 

AUTHOR(S); B. Sevier 

'SUBJECT; Weights Chargeable to Payload 

BASIS F OR INF OR MATION : 

STATUS OF INFORMATION: PDR Document 

COVERAGE OR CONTENT: (1) List of orbiter provided support to payload and payload 

chargeable items 

(2) Description and weights of payload chargeable items 
(some TBD weights) 

COMMENTS: This data should be incorporated into Vol. XIV, 

APPLICABLE TO DATA REQUIREMENT: Section 5. 0, Item 2. b, 8. c 
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REFERENCE JP-6 


TITLE: PDR Team 15 Document - JSC-07700, Vol. XIV, Revision C 

REPORT NO: NASA-S-75-489, JSC-09310 

DATE: 20 December 1974 

AUTHOR(S); E. Armstrong 

SUBJECT: Space Shuttle 

BASIS FOR INFORMATION: JSC 07700, Vol. XIV, Rev. C 

4 

STATUS OF INFORMATION: PDR Document 

COVERAGE OR CONTENT; (1) Payload PRCB Implementation Status 

(2) Reference Mission Profiles 

(3) List of Standard Interface Drawings 

COMMENTS; Indicates changes being made to Vol. XIV by subject but not the 
Mission profiles given as sequence of events and includes times 
velocities. 

APPLICABLE TO DATA REQUIREMENT: Section 5, 0, Item 4. a 


actual change. 
, altitudes. 


JP-7 


REFERENCE 


TITl/B; PDR Team 15 Document ** Interim Upper Stage 

REPORT NO: NASA-S-75-627; JSC-09312 
DATE: 20 December 1974 

AUTHOR (S): H. Lambert 


SUBJECT: Interim Upper Stage 


BASIS FOR INFORMATION: 


STATUS OF INFORMATION; Preliminary 


COVERAGE OR CONTENT: 


1, Lists status of NASA FY 1974 lUS/Tug definition studies and 
SAMSO Space Shuttle system related studies. 

2. Payload with upper, stage accommodation drawings 

3. Generic lUS bridge utilization and c. g. envelope 

4, Sketches of bulkhead interface provisions 


COMMENTS: PDR Documentation Support for Payload Interfaces Team 

APPLICABLE TO DATA REQUIREMENT: None 


LZ\~ 


REFERENCE JP-8 


>£) 


TITLE: 
REPORT NO: 
DATE: 
AUTHOR(S): 


PDR Tean 15 Document - Large Space Telescope 
NASA-S- 75-318; JSC-09315 
20 December 1974 
G. Meester 


SUBJECT: 


Large Space Telescope 


BASIS FOR INFORMATION: 


STATUS OF INFORMATION: Preliminary 


COVERAGE OR CONTENT: 


1, LST Planning Schedule 

2, LST /Shuttle Dimensional Interface (Accessibility) 

3, LST/Shuttle c,g. Limits (Envelope) 

4, Bridge Utilization 


COMMENTS: PDR Documentation Support for Payload Interfaces Team 


APPLICABLE TO DATA REQUIREMENT: None 
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REFERENCE JP-9 


TITLE: PDR Team 15 Document - Spacelab 

REPORT NO; NASA-S-75-514; JSC- 09 311 

DATE; 24 December 1974 

AUTHOR(S); J. O'Laughlin 


y£} 

I 


SUBJECT: Spacelab 

BASIS FOR INFORMATION; 

STATUS OF INFORMATION; PDR document, mostly conceptual. 


COVERAGE OR CONTENT: 


1. System integration engineering master 
schedule (P 1 of 5) 

2. Sketch and table of support locations 

3. Conceptual fluid and electrical interfaces 

4. Sketches shewing bulkhead interface provisions 
and ECS 

5. Longitudinal c. g. plot for representative 
configurations 

6. Drawings - payload accommodation - pallet and 
experiment module 


COMMENTS: Not detailed enough to provide data for Section 5, item 26, 


APPLICABLE TO DATA REQUIREMENT: None 
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JP-10 


REFERENCE 


TITLE: 
REPORT NO: 
DATE: 
AUTHOR(S): 


PDR Team 15 Document - Earth Observations Satellite 
NASA-S-75-369; JSC-09313 
20 December 1974 
R, Frost 


SUBJECT; 


Earth Observations Satellite 


BASIS FOR INFORMATION: 


vO 


STATUS OF INFORMATION; Preliminary 

COVERAGE OR CONTENT; 1, JSC mission planning references used with GSFC 

2. Sketches of EOS operations, flight support system 
(including ii.odule exchange mechanism) 

3. Bridge utilization and retention locations 

4. Expected EOS X axis c, g, locations 

5. Sketches showing bulkhead interface provisions, 
and plume envelopes 

6. Electric power available to payloads 

7. OMS kits envelopes and Shuttle performance plots 

COMMENTS; PDR documentation support for payload interfaces team, 

APPLICABLE TO DATA REQUIREMENT; OMS kits envelopes as part of Section 5, 0, 

item 28. a, payload envelopes, and Item 2.b, weights chargeable to payload. 


13d 


jp-ii . 


REFERENC3S 


TITliE: PDR Team 15 Document - Liong Duration Exposure Facility (LDEF) 

REPORT NO: NASA-S- 75-307, JSC-09314 

DATE: ZO December 1974 

AUTHOR(S); G, Meester 


nO 

t 


SUBJECT; 


Space Shuttle Payload Accommodations Interface Activities with the Langley 
Center Long-Duration Exposure Facility 


BASIS FOR INFORMATION: 


STATUS OF INFORMATION: Preliminary 


COVERAGE OR CONTENT: Contains a very brief description, size and weight of the LDEF, 

along with c, g. limitations, bridge utilization, proposed destina- 
tion and Shuttle performance capability at the proposed destination. 


COMMENTS: PDR Documentation Support for Payload Interfaces Team 

APPLICABLE TO DATA REQUIREMENT: None 
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REFERENCE JP-12 


TITLE: Orbiter Vehicle End Item Specification for the Space Shuttle System^ Part I 

REPORT NO; MJ070-0001-1A 

DATE: Updated to Change #3, 22 August 1974 

AUTHOR(S): L, Fernandess and others 

SUBJECT: Performance and Design Requirements 

BASIS FOR INFORMATION: 

STATUS OF INFORMATION: Review includes Change #4 dated 8 October 1974; Change #5 dated 2 Dec 74 

COVERAGE OR CONTENT: 
xO 

COMMENTS: Basic data applies to orbiter. Payload data scattered throughout document. Document 

contains TBD entries. The data in the specification is evolving as the program matures, 

APPLICABLE TO DATA REQUIREMENT: Section s, Item 28 a=:*^% b^'=J=; 2. a (Pre-Phase A); 13 e(TBD); 

11-*; 15(TBD); cfTBD); 24'^^^; 21^^: 25{TBD); 22*:=^; 

27, a (TBD), b (TBD), c(TBD); 10,a*, b*, c**, d**; 12, a*, b* 


* Pre -Phase A/ Phase A 
** Phase B 



I 

r 

S REFERENCE JP-13 


TITLE: Shuttle Operations Baseline Operations Plan 

REPORT NO; JSC-09333 
DATE: 15 Januarjr 1975 

AUTHOR(S): Edward Pavelka, BOP Team Chairman and Others 


SC/3JECT: Baseline Operations Plan 

BASIS FOR INFORMATION: 

STATUS OF INFORMATION: Review Draft 


'wO 

I 

!-*• 

w 



COVERAGE OR CONTENT: Section 2 contains a brief summary of program objectives, vehicle and 

payload configurations, descriptions of the planned flights, and pertinent 
assumptions utilized in preparing this document- Section 3 discusses the 
flight planning and control functions which must be accomplished to fly 
the operational Shuttle program. Section 4 discusses the Mission Control 
Center Support Plan and facilities; to accomplish JSC's role as the STS 
Operator, Section 5 discusses the communications and data mangement 
aspects of STS operations, including a description of the flight and net- 
work systems* Section 6 discusses science/payloads operations; 

Section 7, STS facilities requirements; and Section 8, training* 

COMMENTS; Document presents a JSC Operations Plan as of January 1975; it is conceptual in nature* 

It is anticipated that when the draft review is complete it v;ill become a control document. 


APPLICABLE TO DATA REQUIREMENT; 


Pre** Phase A, Phase A 
Phase B 


Sections, items 31. a^; 32, a^; l,a(l)^S d*; lO.a'*^ 
2. a (Pro Phase A) 

Section 2, item l^j Section 8, items 2^^; 

Section 7, items 6, 4 {both Pre- Phase A) 
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REFERENCE JP-14 


vO 

I 


TITLrE: .. Payload Structural Attach Loads Definition 

REPORT NO: MCR 277 

DATE:. 3 December 1974 

AUTHOR(S): 


SUBJECT: 


Payload Attachment and Allowable Loads at Attach Points 


BASIS FOR INFORMATION: 


STATUS OF INFORMATION: Final briefing of a study by Rockwell International* Also proposes 

additional effort for an integrated loads analysis to be worked on MCR 1612, 


COVERAGE OR CONTENT: 


COMMENTS: 


9 Proposes change to vernier bridge trunnion fitting design to provide 
smaller attach increments 

• Proposes changing from 4 to 5 points of support for payloads to save 
payload structure weight and reduce constraint on payload location. 
This is based on results from Rockwell International loads computer 
program (program is not described or referenced) 

e Possible alternative to payload weight reduction is orbiter mid-body 
weight reduction 

• Suggests Rockwell International provide 5 point computer support/ 
analysis to payload community. 

Document is useful to a payload user to see baseline attach method 

(4 point support) and an example of a loads calculation (results) 


APPLICABLE TO DATA REQUIREMENT; Loads data extracted from JSC 07700, Vol. XIV, 

Section 8 , item 3 c (partial) (Phase A, B) 
Section 5, item 18 a (Phase A, B) 


.r 






I 
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REFERENCE JP-15 

(also CP- 14) 


TITLE: 

REPORT NO: 

DATE: 

AUTHOR(S): 

SUBJECT: 

BASIS FOR INFORMATION: 

STATUS OF INFORMATION: Study results 

COVERAGE OR CONTENT: Study to determine interface requirements to integrate 3 DOD payloads 

with STS and Interim upper stage concepts. Only delivery missions are 
analyzed. An update of a 1973 study, 

COMMENTS; Uses December 1973 version of JSC 07700, Vol, XIV (Rev, B), Presents general descriptions 

of potential lUSs (Centaur, Transtage), Provides examples as applied to the 3 DOD payloads of: 

o Payload instailatipn, i. e,, c, g. location check 

o Shroud concepts for contamination control 

o ETG thermal analyses (cooling concepts) 

o Safety analysis update of 1973 study 

o Avionics subsystem analyses 

o Acoustic analyses (comparison of qual levels to STS predictions) 
o Spacecraft requalification for existing payload designs 
o Contamination analyses 

APPLICABLE TO DATA REQUIREMENT; Section 5, items 16 a, b, d (Phase B): 31 a (Phase B) 


DOD Space Transportation System (STS) Payload Interface Study - FY 74 Extension 

SAMSO-TR-74-198 

October 1974 

B. E. Gariich, R, D, Heitchue, D, H. Mitchell 
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REFERENCE JP-16 

TITLE; Remote Manipulator System Design Requirements, Performance, 

and Interface Specification 

RFPORT NO: JSC- 08997 

DATE: 22 August 1974 

AUTHOR (S): 

SUBJECT: Remote Manipulator Specification Data 

BASIS FOR INFORMATION; 

STATUS OF INFORMATION: Specification to be used for proposal 

COVERAGE OR CONTENT; a. Section I contains the design requirements 

b. Section II contains the configuration and 
performance capability defined to meet 
the design requirements 

c. Section III contains the interface requirements 

COMMENTS: Contains some TBDs. Payload docking or storage loads (TBD), 

APPLICABLE TO DATA REQUIREMENT: Section 5, items 13 c, e {Phase B); 

9 a, b (Phase A, B); 9 c (partial) (Phase A), 


136 


REFERENCE JP-17 


TITLE; Specification Contamination Control Requirements for the Space 

Shuttle Program 

REPORT NO; SN-C-0005 

DATE; March 1974 

AUTHOR(S); No author, approved by R, F, Thompson 

SUBJECT; Contamination control requirements specification 

BASIS FOR INFORJylATION: 

vO 

I 

STATUS OF INFORMATION; Approved by NASA JSC for Space Shuttle Program 

COVERAGE OR CONTENT: Contains definitions, requirements, and references 

to applicable documents 

COMMENTS: General information for a user. Does not provide expected 

levels and sources 

APPLICABLE TO DATA REQUIREMENT; Section 5.0, item 16 d (Phases A, B, C/D) 


REFERENCE JP-18 


TITLE: 

REPORT NO: 

DATE: 

AUTHOR(S): 


Design Definition Studies of Special Purpose Manipulator System 
for EOS 

SPAR-R. 592 

January 1974 


SUBJECT: Module Exchange Mechanism 


BASIS FOR INFORMATION: 

STATUS OF INFORMATION: Study performed for GSFC 

COVERAGE OR CONTENT; Preliminary design of a module exchange mechanism for 

use with ECiS. Consists of module storage magazine, 
module manipulator system, and control console. 

COMMENTS; Document contains drawings and descriptive material useful for a 
potential user. Design is ;c'or use with the orbiter. 

APPLICABLE TO DATA REQUIREMENT: Section 5, item 23, Phase A and Phase B. 
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REFERENCE JP-19 


TITLE: Final Report - Servicing the DSCS-II with the STS, Volume I, 

Final Briefing 

REPORT NO; SAMSO-TR-75-135 

DATE; March 1975 

AUTHOR(S): Abraham Fiul 

SUBJECT: On-orbit servicing of DSCS-II and economic analysis. 

BASIS FOR INFORMATION: 

STATUS OF INFORMATION; Feasibility study performed for SAMSO. 

COVERAGE OR CONTENT: Examines the design feasibility and cinalyzes the cost 

benefits of servicing DSCS-II on orbit using a full 
capability Tug and the Space Shuttle. Designs were 
made of three-axis stabilized expendable, ground 
refurbishable, and on-orbit serviceable versions. 

COMMENTS: SerAo.ce unit design for use with an upper stage is presented, 

APPLICABLE TO DATA REQUIREMENT; Section 5, item 23, Phases A and B. 



REFERENCE RT-1 


TITLE: Shuttle Turnaround Analysis Report 

REPORT NO: STAR 005 

DATE: January 1975 (Prepared Monthly) 

AUTHOR(S); R. E. Reedy, Rockwell Launch Operations Integration 

H. K. Widick, Chairman, STAR SP-OPN 


SUBJECT; Current assessment of allocated and assessed timelines for KSC STS 

ground operations. 


BASIS FOR INFORMATION; Continuing Rockwell International and KSC analysis of 

Shuttle turnaround operations at KSC and assessment of 
timelines required for the ground operations versus the 
allocated 160 hour turnaround cycle. 

STATUS OF INFORMATION: Current, based upon realtime studies/analysis. Information 

updated on a monthly basis. 


COVERAGE OR CONTENT: 1.0 Level II KSC Ground Operations Timeline Allocation; 

2.0 Level II KSC Ground Operations Timeline Assessment; 

3, 0 Ground Rules - Approved and Recommended; 

4. 0 Functional Specifications - Approved and Recommended. 

COMMENTS: 

APPLICABLE TO DATA REQUIREMENT; All data items included in Section 1.3(1 through 

12); STS System Schedules, Event Timing, Timelines, and Constraints. 


ORKSNAL ?AaE IS POOtt 


REI'ERENCE RT-2 


r 

i. 

I 


>ITLE; Space Shuttle System Payload Interface Verification Plan 

REPORT NO: JSC-07700-14 -- P/E VP-01 

DATE: February 1975 

AUTHOR{S); R. Everline (JSC) 

I SUBJECT: General approach, requirements, guidelines, and implementation plans 

for verifying that the payload interfaces with the Shuttle are ready for flight. 

j so BASIS FOR INFORMATION: JSC-07700, Volume XIV Space Shuttle System Payload Accom- 

I ,L modations - identifiable interfaces which require verification, 

- : o 

STATUS OF INFORMATION: Preliminary draft document; document to be finalized as 

program documentation approximately 1 June 1975, 

COVERAGE OR CONTENT: 1.0 Introduction; 2,0 Verification Program (2, 1 Verification 

Summary, 2. 2 Methods for Achieving Interface Verification, 

2. 3 Responsibility /Documentation/Gontrol); 3.0 Space Shuttle 
System/Payioad Turnaround Activity; 4.0 Interface Verification 
Requirements,, 

COMMENTS: 


APPLICABLE TO DATA REQUIREMENTS; Section 8. 0 Information for. STS System Integra- 
tion and Support for a Space Project - Data Requirements. 3. 0 (a through g) 
Payload Design/ Analysis; 4,0 Payload Test Requirements, 5.0 Payload 
Demonstration. 6.0 Payload Inspections. 
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REFERENCE RT-3 


I 


SUBJECT: 
REPORT NO: 
DATE: 
AUTHOR (S): 


Orbiter Contamination Control Plan 
SD 74-SH-0289 
F ebruar y 1976 

Rockwell International Internal Document 


SUBJECT: 


Approach to orbiter contamination control within the requirements of the 
Space Shuttle Program. 


BASIS FOR INFORMATION: Shuttle system requirements - JSC-07700, Volume X, and 

orbiter contract end item specification/Rockwell International 
contamination control experience. 


STATUS OF INFORMATION: Preliminary draft (review draft to be released in April 1975) 

COVERAGE OR CONTENT: This plan defines Space Division’s orbiter operations to achieve 

and maintain cleanliness goals from design of the orbiter 
through delivery of the last vehicle. It includes sections for 
all functional groups such as Engineering, Manufacturing and 
Quality Assurance, Contamination as addressed herein covers 
particulate, non-volatile residue, fluid borne impurities, 
soils as could be contained in the orbiter, its subsystems and 
supporting equipment. Other contamination such as volatile 
condensible material (VCM) and orbiter effluent control are 
covered in the Space Shuttle Operational Contamination Control 
Plan produced by Space Division under separate cover. 


COMMENTS: 

APPLICABLE TO DATA REQUIREMENT: Sections 1.2,2 (i) and 3.2.2 (1) STS System 

Support Equipment - Contamination Control; 2. 1. 3 and 4, 1. 3 Ground Opera- 
tions - Contamination Environment; 5.16 Shuttle Contamination and Sources; 
and 6. 3 (f) Payload Contamination, 


REFERENCE RT-4 


TITLE: 

REPORT NO: 

DATE; 

AUTHOR (S): 

SUBJECT; - Compilation of Shuttle system level safety concerns and hazards analyses 

BASIS FOR INFORMATION: In-house Rockwell International planning and analysis 

STATUS OF INFORMATION: Preliminary document for Shuttle system PDR. Document 

will be updated periodically. 

COVERAGE OR CONTENT: See attached page. 


COMMENTS; The document describes Shuttle system hazards analysis and can be used 
as a status report on the Shuttle vehicle as well as a guide for payload 
hazards and safety analysis. 


APPLICABLE TO DATA REQUIREMENT: Sections 5,19 {Safety) and 8. 3 (b) Hazard 

Analysis and Safety Plan, 


Shuttle System PDR» Safety Analysis Report 
Rockwell International SD 75-SH-0064 
ZB February 1975 ' 

C. O. Baker, Rockwell International 


Attachment 

1.0 INTRDRJCTION 

Tnis report describes the safety analysis effort perfoimed to date as part of 
the S.huttle Integration contract, and is submitted in support of the Shuttle 
Prelininaiy Design Review (PDR). 

Shuttle Integration consists of the integration of the varioiis elements of the 
Space Shuttle. These are the Arbiter, the Space Shuttle Main Engine (SS^S) , the . 
External Tank (ET), the Solid Rocket Booster (SRBJ, and the Ground Facilities. 

The safety effort in support of this work covers any safety issue which invslve 
two or more of these elements, or, in some cases, the overall Shuttle System 
The work and results described in this report have been carried out as an integral 
part of the Space Shuttle Program, and as such they are intended to represent 
a strtnarization of the integrated work of the NASA, the Space Division of HacJcvell 
International in its role of System Contractor, and the Element Contractors. 

Secticn 2, of this report describes the process currently used for perfoitdr.g safst;.* 
analysis on the Shuttle Program. This activity consists of identifying and systema- 
tically analyzing safety concerns whidi arise, determining wliich of these concerns 
represent hazards to the Shuttle, and resolving these hazards through the appro- 
priate Level II actions (SIR, PRCB, etc.). Section 3 lists and describes signifi- 
cant safely concerns which have been analyzed to date, and Section 4 presents hazard 
analyses on those hazards which have been processed. This report has been prepared 
by the Safely groip of tlie Reliability and Safety Department, Space Shuttle Program, 
at the Space Division of Rockiifbll International. This group has the respensibilify 
for implementing specific safety tasks, planning, administering and reporting the 
Shuttle System safety and hazard analysis activities as defined in, the ’'.'ork 2reak- 
dr.>.Ti Structure 2.1.3 (Safety). 

The integrated vehicle will inherently contain potential hazards. Tnis docucent 
sa'mjnrises issues and actions that are being worked at the appropriate program 
level and are a part of the normal on-going development process. 
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REFERENCE RT-5 


TITLE; 
REPORT NO: 
DATE: 
AUTHOR(S): 


Space Shuttle Orbital Flight Test Requirements 

JSC-08576 

15 January 1975 

R. Morton, O, G. Morris {NASA JSC) 


SUBJECT: Basic flight test requirements for the Shuttle orbital flight test program 


BASIS FOR INFORMATION: Test requirements submitted from orbiter system, subsystem, 

operations, test and integration group personnel, as well as 
requirements to verify Shuttle payload interface characteristics. 

STATUS OF INFORMATION; Draft of flight test requirements. Document will be updated 

until the start of the flight test program. 


COVERAGE OR CONTENT: Flight test requirement work sheets are organized into the 

following functional catagorie-s: Thermo/Aerodynamics, 
Structural, Propulsion, Power, Solid Rocket Booster, External 
Tank, Mechanical, ECLSS, Crew, Avionics, Mission Capability, 

COMMENTS: Flight test measurements provide final verification of Shuttle-induced 

environmental levels experienced by payloads as well as verification of 
Shuttle payload accommodation capability. 

APPLICABLE TO DATA REQUIREMENT: Sections 5. 7, 5. 8, 5.10, 5.11, 5. IE, 5.15, 

5. 16, 5. 18, 6,20, 5.24, and 5,25 (Payload/Shuttle Integrated Flight 
Interface Capabilities), 
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REFERENCE 


TITLE; 
REPORT NO: 
DATE: 
AUTHOR (S): 


Space Shuttle Payload Acc ominodations on the Aft Flight Deck 

JSC-09343 

ZO January 1975 

S. H. Nassiff, NASA JSC Spacecraft Design Division 


SUBJECT; 


Design concept of the orbiter aft crew stations as a totally integrated 
on-orbit modular work station 


BASIS FOR INFORMATION: Design studies and mockups performed by various NASA 

Centers, principally JSC and MSFC. 


STATUS OF INFORMATION: Space Shuttle Working Paper - Document should be referenced 

only in other working correspondence and documents by 
organizations participating in Shuttle program-related 
activities. 


COVERAGE OR CONTENT: See attached page. 

COMMENTS: 


APPLICABLE TO DATA REQUIREMENT; Sections 1.2. 1 and 3.2. 1 {Payload Checkout) 

1, 3. 4 and 3. 3.4 {Payload /Shuttle Integrated Tests), 2. 1. 7 and 4. 1. 7 
(Payload Services Furnished by Orbiter), 5. 10 (a) (Shuttle Data Handling), 
5.12 (a) (Payload Services), 5,31 (Payload Specialist Function), 5.3.2 
(Mission Specialist Function). 
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Attachment 


• SPACE SHUTTLE PAYLOAD ACCOHKODATIONS ON THE AFT FLIGHT DECK 
By Samuel H. Nassiff 


SUI«RY 


The Orbiter aft flight deck crew stations are being designed as 
integrated on-orbit modular work stations for payload support operations. 
Additionally, fixed facilities that are common to all missions will be 
provided, such as communications panels, lighting controls, TV monitor 
and controls, cooling ducts, and standard electrical interfaces. 

The concept of standardized modular rack panels will acconmodate 
payload user requirements, allow interchangeability of display and con- 
trol equipnant between a habitable module (which also contains standard 
racks) and the Orbiter aft flight deck, permit standardization and com- 
monality of equipment, and simplify onboard operations. It will also 
permit installation of displays and controls (DSC) equipment in a stand- 
ard rack for ground use by the hardv/are developer. With regard to this 
concept, an evaluation was performed to determine if adequate panel space 
v/as available at the aft crew stations to accommodate a number of payload 
configurations. 


Six representative two-dimensional payload display and control panel 
configurations were evaluated, utilizing a soft foam core mockup of the 
Orbiter aft flight deck, with respect to area available for arrangement 
and location of payload-unique equipment, general crew interfaces, pack- 
aging concepts, and mechanization of functions. The Orbiter aft flight 
deck crew stations mockup was configured to accommodate standup opera- 
tion by a creviman in a zero-G erect position using only foot restraints. 

Adequate area is available at the Orbiter aft flight deck crev/ sta- 
tions to acconmodate the six sets of payload display and control panels 
supplied in references 2 and 3 based on the following assumptions: 

(1) The display and control panels and information provided in 
references 2 and 3 reflect the equipment required to effec- 
tively checkout and operate the six payloads, 

(2) The payloads are representative of the range of payloads to 
be flown. 

(3) No appreciable growth of dedicated Orbiter displays and con- 
trols will be required at the aft crew stations. 


On missions not requiring rendezvous and docking and/or iwnn'Ul'J 
jperations, additional panel space will be available 
layload supplied equipment. Handholds, crewmen restraints, 

Se areas, stowage provisions, payload panel Wiring. 

iuct sizing and layout at the aft flight deck are being developed in 

iccoa-cance with the Orbiter subsystem schedules. 
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REFERENCE RT-7 


TITLE: 
REPORT NO: 
DATE: 
AUTHOR (S): 


Payload/ Orbit er Contamination Control Requirement Study 
MCR 74-474, NASA 8-30755 
Z7 December 1974 

L. E. Bareiss, V. W. Hooper, R. O, Rantauen, E. B. Ress 


SUBJECT: 


Modeling of orbiter and Spacelab contamination sources /payload effects 
based upon the modeling. 


BASIS FOR INFORMATION: Detailed studies. 


STATUS OF INFORMATION: Preliminary analysis - results will continue to be refined. 

COVERAGE OR CONTENT; See attached page. 


COMMENTS: 

APPLICABIjE to data REQUIREMENT: 5*16 Shuttle Contamination and Sources j 

5. 26 Spacelab Capability; and 8,3 {f} Payload 
C ontaminati on. 


RT-7 

Attachment 


1. 1 Purpose 

The purpose of this study is to identify and quantify the expected molecular 
and particulate on-orbit contaminant environment for selected Shuttle payloads as a 
result of major Spacelab and Shuttle orbiter contaminant sources. This study reviews 
individual payload susceptibilities to contamination, identifies the combined induced 
environment, identifies the risk of Spacelab/payload critical surface{s) degradation, 
and provides preliminary contamination recommendations, This study also estab- 
lishes limiting factors which may depend upon operational activities associated with 
the payloads, Spacelab, and the Shuttle orbiter interface or upon independent payload 
functional activities. This study will begin to support Spacelab integrated mission 
planning and furnish a basis for Spacelab/payload and orbiter interface definition in 
the area of contamination control. 

1. Z Scope 

This report presents the development of a basic Spacelab contamination 
computer model which predicts the contaminant environment for three representa- 
tive Spacelab configurations. The three configurations considered were: 

1. a long module and short pallet; 

E, a short module and long pallet; and 

3, a longipallet. 

In combination with an existing Shuttle orbiter contamination model, the 
total induced environment for these configurations was predicted for the major 
contaminant sources considered, 

. ■ ■ ' ■ ■ ■ / ' \ 
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REFERENCE RT-S 


TITIjE: Interface Verification Equipment Study (IVE) 

REPORT NO; Progress Briefing 

DATE: 14 February 1975 

AUTHOR(S); R. Everline (NASA/ JSC); E. R, Richardson (Rockwell International) 


SUBJECT: Orbiter/ Payload (Spacelab) Interface Simulator - Used for interface 

verification in off-line operations. 

BASIS FOR INFORMATION; 

STATUS OF INFORMATION: 


COVERAGE OR CONTENT; 


COMMENTS; 


APPLICABLE TO DATA REQUIREMENT: Sections 1.2 (1) Payload Checkout, 1.2 (2 g-2) 

Simulators (Interface Verification Equipment), 3,2 (1) Payload Checkout 
(WTR), 3,2 (2g-2) Simulators (Interface Verification Equipment - WTR), 
8,0 (1 b) Project Plan, 8,0 (4) Payload Test Requirements, and 8,0 (5) 
Payload Demonstrations. 


Requirements and preliminary design study. 

Preliminary design/procurement package for Spacelab to be 
developed within CY 75, 

IVE studies include the following: 

1. Establishment of Spacelab functional interfaces and 
requirements 

2. Development of generalized payload interface verifica- 
tion requirements 

3. IVE subsystem trade studies 

4. Development of draft Payload Verification Plan 

5. Preliminary design concept for Spacelab functional IVE 

6. Preliminary design concepts for standard payload IVE 

7. Preliminary procurement package (Spacelab first article). 
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USER DATA REQUIREMENT DEFINITION STUDIES 


Several of the areas identified as a result of the Matrix exercises 
as missing data required by the STS user needed further study before 
tlie missing information could be adequately described. In this section 
the studies that went into additional depth are reported. These are: 

1. Data needed by the user on STS dynamic load alleviation 
concepts 

2. Data required for user mission analysis 

3. Data required on Shuttle return constraints 

4. Additional data required for Spacelab users 

The latter two studies consisted largely of a search for any 
additioml specialized documents covering the areas and consideration 
of the detailed data requirements for each of these areas. 

The first two studies were accomplished by teams of specialists 
accomplishing tasks related to the user data needs in areas where little 
historical information exists relative to the user data requirements. 

The results of these studies are useful as technical backup to the user 
data requirements statements in Section 2. 

10, 1 DATA REQUIRED ON LOAD ALLEVIATION DEVICES 
10. 1, 1 Introduction 

An investigation into potential STS payload dynamic load allevia- 
tion concepts was carried out considering the conditions during orbiter 
touchdown. The purpose of the investigation was to identify the user 


data needed on. payload dyji^amic load alleviation and to identify any feasibility 
problems for use of load alleviation devices. This section of the report 
describes the investigation. The statement of data needed by the user 
on STS dynamic load alleviation concepts is presented in Section 2, 

The reader is referred to Section 2 for the description of the justifica- 
tion of the concern for data in this area. 

The results of the study have indicated that the isolation of 
a payload in the cargo bay from the large accelerations imposed at or biter 
landing could probably be accomplished through any one of several means. 
Presented in this section are some potential shock isolation techniques, 
all of which would require further study to make a final determination 
of their validity and their relative merits. 

10.1.2 Background 

Although the identification of shock isolation techniques appli- 
cable to any payload in the orbiter bay is the eventual goal, it was decided 
for this study to select the Transtage lUS with a DSP mounted to it as a 
candidate for investigation. This combination is illustrated in Figure 10-1. 
Any concept which appeared to have merit for the Transtage/DSP would 
also probably be appropriate for other payloads. 

The Transtage/DSP combination has been analyzed by Martin 
Marietta under a current Air Force contract to determine acceleration 
responses and structural member loads generated in the DSP/Transtage 
during landing. Preliminary review of this analysis by the Spacecraft 
Structures Section of The Aerospace Corporation has indicated that there 
are loads generated in the DSP which would cause failure of some of the 
structural members. Since the DSP appears to be typical of spacecraft 
in the transition period from expendable boosters to the orbiter, it was 
selected as the candidate for this study. 
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Figure 10-1, DSP/Transtage Installation 





10.1.3 


Definition of Environment 


Actual design of shock isolators for a typical lUS/payload 
combination such as the DSP/Transtage would require a definition of 
the design requirements. An example of what would be required is pre- 
sented in Figures 10-2 and 10-3, This inf ormation was developed by 
the Ground Systems and Environment Department at The Aerospace Corpora 
tion for cargo carried in the C -5 A aircraft. Figure 10-2 represents the 
vertical acceleration payload response shock spectrum for the C-5A 
cargo deck. Responses for varying degrees of damping are plotted. 

Of interest is the landing peak which occurs at about 10 Hs. Presented 
in Figure 10-3 is the displacement of the cargo relative to the hay. 

Note that the rattlespace requirements drastically increase in the lower 
frequency range. 

From these two figures j design requirements for a shock 
isolation system can be obtained. If, for example, the DSP is trans- 
ported on its side, then a steady state acceleration of 1 g is applied. 

If the maximum allowable acceleration is 2 g’s, then the frequency 
range of the isolator system must be such that the shock induced accelera- 
tion never exceeds 1 g. Figure 10-2 shows that in the frequency ranges 
of below 0, 8 Hz, 1-3 Hz and 4-6 Hz, the maximum acceleration will 
stay below 1 g. However, referring to Figure 10-3, it can be seen that 
the 4-6 Hz range is most desirable since the rattlespace required is 
lowest. 


Information of this type is required before actual design and 
analysis of shock isolation systems for the or biter can be performed. 

10,1.4 Basic Concepts for Shock Isolation in the Or biter 

Several different methods of reducing the accelerations 
imposed on payload/lTJS combinations in the orbiter bay, and perhaps 
on the orbiter hay itself, during landing were investigated and are shown 
schematically in Figures 10-4 through 10-8, 
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Figure 10-3, Vertical Rattlespace Spectrum 
fpr G-5A Cargo Deck 


i 



I 


QRBITER CA RGO 
BAY 


A* 



TRA . N SrAG E 

- - CRAD LE 

-VISCOUS DAMPER 

oprioNJAu ' 


a . R U BBER ! SO L-AJOR^ 
K H E L I C A.L ’ I SOL /ATOP S 


Figure Shock Isolators - Transtage/Cradle 













The basic concepts considered, using the Transtage/DSP 
as an example, are presented below in outline form and then discussed 
in subsequent sections of this report. For quick reference, Table 10-1, 
summarizing some of the advantages and disadvantages of each concept, 
is also included. 

I. SHOCK IS01.A.TORS EMPLOYED BETWEEN TRANSTAGE 
AND ITS CRADLE 

A. Rubber Isolators (Figure 10-4) 

B. Helical Isolators (Figure 10-4) 

C. Crushable Pads (Figure 10-5) 

D. Viscous Damper Used in Parallel with A or B 
(Figure 10-4) 

II. EXTENDED TRANSTAGE CRADLE TO SUPPORT DSP 

A, Add Shock Isolators if Required (Figure 10-6) 

m. DECOUPLE DSP FROM TRANSTAGE AND SUPPORT 
IN ITS OWN CRADLE 

A, Rijjid Attachment of DSP to Cradle (Figure 10-7) 

B, Add Shock Isolators if Required (Figure 10-7) 

IV. TUNED SPRING/MASS SYSTEM ADDED TO THE DSP 
(Figure 10-8) 

10.1.4.1 Shock Isolators Between Transtage and Its Cradle 

A minimum modification, the feasibility of which can only 
be determined through a design and analysis effort, would be the addition 
of shock isolators between the Transtage and its cradle. The DSP would 
remain cantilevered from the Transtage. 

i, Some preliminary thoughts on this scheme are presented 

as follows. 
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, Shock isolators, as shown schematically in Figure 10-4, 
would serve to cushion the suddenness of the forces and 
motions generated by the landing and thereby reduce 
the response of the DSP/Transtage, particularly in the 
higher frequency modes of vibration. Basically, the 
shock isolators would be required to store the quantity 
of energy generated by the landing spike and release it 
later at a slower rate. 

A synthetic rubber isolator or a helical isolator could 
be used, A typical example of a helical isolator is shown 
in Figure 10-9. These types of isolators also provide 
inherent damping which is desirable to prevent excessive 
excursion of the DSP/Transtage relative to its cradle. 
Helical isolators, as illustrated in Figure 10-9» 
are inherently damped through internal wire flexure 
hysteresis and can provide damping coefficients as high 
as 0, 15. 

The installation of isolators is foreseen to present few 
technical problems. The main concern is whether they 
effectively isolate the DSP/Transtage from accelerations 
which would overload the structure and whether the rattle- 
space availability is adequate. These concerns can only 
be resolved through obtaining data on the acceleration 
environment and an analysis of an isolator system. 

This scheme also merits further study, 

2. Crushable pads between the Transtage and its cradle 
(see Figure 10-5) could serve to absorb the initial large 
landing acceleration spike. Whether this approach 
would be sufficient to reduce the accelerations to an 
acceptable level can be shown only through analysis. 

The pads could be designed so that they would not change 
the dynamic characteristics of the cradle /Transtage 
mounting scheme under any phase of the flight except 
landing when the large landing spike would crush the pads. 
The pads would be replaced, of course, prior to the next 
flight. 

Due to the simplicity of this scheme and its minimal 
impact on the present designs, it should he investigated 
further. 
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Table 10-1, Shock Isolation Concepts 


\ 


CQNCUPT 

ADVANTAGES 

DISADVANTAGES 

1, Shock Isolators 

1, Reduce response of payload to landing 
spike. 

1. Probably require some modification to 
Transtage and cradle. 

A. Rubber Isolators 

1. Provide inherent damping. 

2. Probably no modification of DSP required. 

3. Tliey are reusable. 

1. May require increased *'rattlespace*’ 

between lUS/cradle and/or DSP/cargo bay. 

B. Helical Isolators 

1. Provide high inherent damping 

2. Probably no mcrUficatlon of DSP required. 

3. Tliey are reusable. 

i 1. Same as above, 

! 

C, Crushable Pads 

1. Probably no modification of DSP required. 

2. Would not chajige dynamic characteristics 
of USP/Tran stage /cradle under any flight 
phase except landing* 

1, Will reduce amplitude of first accelera- 
tion cycle. Successive cycles, any, 

would not be damped, 

2* May require increased '^rattlespace'*. 

3, Must be replaced after use. 

D. Viscous Dampers 

1* Would provide increased dairying if required. 

1, Cannot be used without a parallel spring 
connector. 

11. Bxtejidcd Transtage 

Cradle to Support DSP 

1. Would require no modification of Transtage, 

2. By stiffening system, could possibly raise 
natural frequency above landing spike 
frequency. 

3. Would reduce '*rattiespacc" requirements. 

1. Would require structural modification 
of DSP. 

2. Would require structural modification 
of Transtage cradle. 

3. Could possibly be a high weiglit approach. 

III. Decoupled DSP/Transtage 

1. Would probably result in the stiffest 
support system of all concepts listed. 

2, Could offer some flexibility to c.g. 
location control in Orb iter. 

1, Mechanically is the most complex concept. 

2, Could be a high weight approach* 

3. Would require structural modification 
of spacecraft. 

4. Would require some mechanical modifica- 
tion at Transtage interface. 

IV, Tuned Spring/Mass 

1. No mechanical or structural coupling 

from DSP to any other surfaces required. 

1. Would probably not reduce amplitude of 
first rcspoEisc cycle. 

2. Mass required could be high. 

5. Mass is '‘dead weight’* for all flight 
pl;ases except landing* 

4. Structural modification to DSP probably 
requi red. 
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ISOLATION EFFICIENCY 

The mounts have been selected to pro* 
duce the following isolation character- 
istics at the specified loads: 

K Natural Frequency 10 Hz (BOO rpm) 
= 50% Isolation 20 Hz (1200 rpm) 

=75% Isolation 30 Hz (1800 rpm) 

= 90% Isolation >10 Hz (2400 rpm) 

= 95% + Isolation 50 Hz (3000 rpm) 
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Figure 10-9, Helical Isolator 
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. Viscous dampers, such as those shown in Figure 10-10, 
cotild be installed between the Transtage and the cradle. 
The dampers alone will not, of course, support the DSP/ 
Transtage, and a helical or rubber spring isolator system 
would still be required. In the event that sufficient 
damping could not be obtained from isolators of the 
type discussed previously, then the addition of viscous 
dampers may be required. This approach should be 
investigated along with the general shock isolation 
problem. 

10.1.4,2 Strongback Cradle Extension 

An alternative to actually isolating the Transtage/DSP from 
the frequency range in which the landing shock occurs is to stiffen the 
DSP supports. This stiffening can be achieved by extending the Transtage 
cradle under the DSP to form a stiffen DSP/ Transtage combination 
(Figure 10-11), 


Some of the considerations involved with this concept are 


as follows, 

1, The extension of the cradle necessitates a structural 
attachment from the cradle to the DSP. The best area 
for this attachment would be near the sensor /main body 
interface. Since the DSP is not designed to be supported 
in this area, modification of the DSP structure would 

be required, 

2, The weight impact associated with this scheme is a 
function of the spacecraft being supported. Each space- 
craft would probably require a unique cradle extension. 

A representative cradle design for the DSP would provide 
an indication of the weight penalties associated with this 
concept. 

3, The attachment between the cradle and the DSP could 
either be rigid or could incorporate shock isolators 
(with or without viscous dampers), see Figure 10-6. 

The requirement for isolators could only be determined 
through a definition of, and an analysis of, the environ- 
ment, The mechanical installation of the isolators in 
the system is feasible and should present no major 
problems. 
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DESCmPTlON AND OPEPAT/OfJ 

The Houdaiiie Rotary Viscous Damper consists of two 
members spaced by a predetermined gap filled with 
highly viscous silicone fluid. Relative motion between 
Stator (1) and Rotor (2) induced by v/heel shimmy 
or other vibratory input causes shearing of the fluid 
under conditions of high resistance, thus developing a 
damping force which is proportionate to velocity. 


HOUBAIL.LE 

LINEAR VISCOUS DAMPERS 


I 






DESCmPTIQN AND OPERATION ^ 


The Houdaille Linear Viscous Damper produces damp- 
ing force by means of the shearing of high viscosity fluid 
between a piston ( 1) and cylinder (2) moving relatively 
to each other. This design also includes a centering 
spring (3) to make it double-acting, and a protective 
rubber boot (4) to enclose the working components. 


Figure 10«10. Viscous Dampers 





4. The concept should be investigated further to allow 
comparison with the other concepts discussed* 

10.1.4.3 Decoupled DSP/Transtage 

One method of reducing the accelerations resulting from a 
cantilevered spacecraft is to support the spacecraft in some other manner, 
instead of cantilevering it from the front of the lUS, Figtire 10-12 iUustrates 
a concept whereby the DSP is supported in its own cradle and is mechani- 
cally decoupled from the Transtage during launch and landing. Some of 
the requirements and considerations for such a design are as follows, 

1. The DSP should be decoupled mechanically from the 
Transtage during launch and landing so that, in the event 
of an abort, it is not required to move the payload 
relative to the Transtage (Figure 10-7), 

2. A mechanism is required which would hold the DSP 
to its cradle during launch, flight, and landing, yet 
would allow movement of the DSP relative to its cradle 
for coupling or decoupling. This is shown conceptually 
in Figure 10-12, Some preliminary thought has indicated 
that it would probably be most desirable to require the 
DSP to translate longitudinally relative to its cradle. 

The DSP cradle would remain fixed to the orbiter bay, 
thus simplifying this interface. Also, the Transtage/ 
cradle system would remain fixed. The translation distance 
required would be small (6-12 in,). 

Some concepts have been considered for the mechanism 
required to accomplish this action (Figure 10-12). The 
initial indications are that it is feasible to design such 
a mechanism. The complexity and weight penalties 
associated witli such a design could only be determined 
through a preliminary design effort. 

3. Electrical and fluid interfaces, if any, across the DSP/ 
Transtage could incorporate flexible lines and need not 
be separable during the mating /demating process. 
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4* The DSP, as well as most other spacecraft designed 

for launch on an expendable launch vehicle, is not designed 
to carry loads through any interface except the aft one. 
Supporting the DSP in its own cradle will require not 
only support at the aft end but also at some forward point 
such as the main body/sensor interface. This will 
undoubtedly require modification of the DSP internal 
structure. 

5. Shock isolators may or may not be required between 
the DSP and its cradle. This requirement can only be 
determined when the landing environment is defined. 

6. While no firm design has been generated or any analysis 
performed for this concept, it is felt that it could result 
in reduced accelerations both at the payload and at the 
orbiter attach points. The concept merits further study. 


10,1.4.4 Base li ne Transtage - Tuned Spring-Mass System on DSP 


One concept under consideration which initially seemed attrac- 
tive was the tuned spring-mass system. In this concept, a mass (or masses) 
would be mounted directly to the payload via a spring(s). The mass 
would then be free to vibrate relative to the payload whenever the pay- 
load itself acted as the forcing function (see Figure 10-8), 


This type of system is normally employed under conditions 
of steady state vibration when it is desirable to reduce the amplitude of 
the vibrating object or, as in the case of a transient input such as that induced 
by a landing shock, it is desired to limit the number of cycles the payload 
would undergo. However, this system probably would not reduce the 
initial acceleration the payload would experience on landing. In addition, 
the mass required could possibly be a large percentage (10 to 20 percent) 
of the payload. In the case of the DSP, which weighs 2600 lb, the added 
weight could be appreciable. Structural modifications to the spacecraft 
may also be required. For these reasons, this concept does not appear 
to be as attractive as others for further study. 
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10.1.5 Conclusions 


Based on the investigation described in this section, there 

appear to be three different concepts which could be investigated as 
possible candidates for reducing the accelerations experienced by the 
payload in the orbiter bay during landing. These three concepts are: 

1, Shock isolators employed between the baseline Transtage 
and its supporting cradle 

Z, A strongback extension added to the Transtage cradle 
to support the DSP 

3, Decoupled DSP/Transtage. 

Concept Z could be implemented with or without shock isolation. All 
three concepts merit further study, including a preliminary design 
definition analysis of the effectiveness of each in reducing maximum 
design loads and the applicability of each concept to STS payloads. 

Data needed by the STS user regarding these concepts are 
weight increment, range of reduction in maximum loads (for varying 
frequencies), method of attachment and release, requirements for 
reattachment, dimensions, typical installations, loads induced at attach 
point, and stiffness and damping characteristics of the device(s). 
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DATA REQUIRED FOR USER MISSION ANALYSIS 


10.2.1 Study of Sources for Mission Analysis Data 

10.2.1.1 Reference Documents 

The basic reference document for Pre-Phase A analysis 
of Shuttle capabilities from the user point of view is JSC 07700, Volume 
XIV, Space Shuttle System Payload Accommodations (WF-1). Launch azimuth 
limitations at VAFB and KSC are presented with the corresponding range 
of resulting orbit inclinations. Charts are presented of payload capability 
to circular orbits as a function of orbit altitude and orbit inclination. 

Delivery only situations are presented separately from those for delivery 
and rendezvous. Elliptic orbit capabilities for 100-nmi perigees are 
also presented. For these, landing opportunities are influenced by the 
relative positions of the landing sites and orbit apsides; payloads corres- 
ponding to the extreme cases are presented. Payloads to sun synchronous 
orbits as a function of altitude are given. The capabilities presented 
take into account TPS constraints on reentry. Stability and propellant 
consumption rates for limit cycle control and propellant consumption 
for inertial attitude hold for various deadbands are shown. Navigational 
accuracies and payload pointing errors are also given. Maximum pay- 
load limits for ascent and for landing are given. This document is 
revised periodically; there is to be a revision dated May 1975 which 
includes revised charts of the payload capabilities. No data are pre- 
sented for flights employing yaw steering or in which an upper stage is 
used for final payload delivery. 

Detailed data on the reference missions which can serve 
as a guide for preliminary mission analysis are presented in the follow- 
ing documents from Rockwell International, 


CWF-Z) Space Shuttle Plight Systems Performance Data 

Book) y plume I, Ascent^ SD73-SH-0178-.1B, 
dated December 1974 

(WF-3) 2. Space Shuttle Flight Performance Data Book, 

Volume D, Or biter Entry , SD73-SH-0178-2, dated 
January 1974 

(WF-4) 3, Flight Performance Data Book, Volume IV, Opera- 

tioml, SD73-SH~Q17^-4, dated April 1974 

These volumes are updated periodically to reflect revisions in the results. 

1 0. 2 . 1 . 2 Independent Trajectory Analyses Supported by User 

10.2.1.2,1 Mission Design and Analysis Subsystem (MPAS) 

The Mission Design and Analysis Subsystem (MDAS) 
simulation is currently in the initial stage of operational use and is 
designed to allow analysis of an entire mission from liftoff to landing. 

It is an on-line computational facility in which simulation detail is restricted 
to provide fast response while maintaining adequate precision in the 
results. The system is described in the following documents: 

(WF-5) 1, MDASP-Mission Design and Analysis Subsystem 

Protot^e, Volume I, Users Guide, The Aerospace 
Corporation, TOR-0075(5421-07)-1, Vol. I, J. L. 
Starr, 25 April 1975 

(WF-6) 2, MDASP-Mission Design and Analysis Subsystem 

Prototype, Volume II, Advanced Engineering 
Programmers Guide, The Aerospace Corporation, 
TOR-0075{5421-07)-1, Vol. II, J. h. Starr, 

25 April 1975 


There are routines available in MDAS to simulate the 
ascent portion of flight, impact of the ET, coasting flight, orbital maneuvers, 
optimum transfer between orbits, rendezvous, sunrise and sunset, deorbit. 
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.nul l•('^.'ntry. Koutiues to simulate the operation of an upper stage CJ’.rried 
in llu' Shuttle payload bay are also available. Currently, the ascent 
portion of MDAS is a two-dimensional simulation; a three-dimexosionai 
version is under development at JSC and will be phased in when complete. 
At that time, yaw steering during ascent can be sinaulated, a capability 
whiclx is not available £it present. 

A unique feature of MDAS is that the program resides 
on the Computer Sciexices Corporation Information Network (INFONET) 
System. This is a time- sharing network which may be accessed by any 
compatible acoustic link remot*? terminal. The Shuttle vehicle character- 
istics are coded into the simulation and, hence, a user of the system 
dot;s not have to develop his own simulation or input vehicle data. His 
results should therefore be comparable with any other user results. 

10. Z. 1.2.2 Maximum Precision Simulations 

In the advanced phases of planning, trajectory simula- 
tions yielding the maximxxm precision and detail may be required. The 
following references are designed to be a data source for such purposes; 

(WF-7) 1. Shuttle Operational Data Book, Volume I, Shuttle 

Systems Performance and Constraints Data, NASA/ 
JSC-0«934 (Vol. I), June 1974 

(WF-8) 2. Shuttle Operational Data Book, Volume II, Shuttle 

Mission Mass Properties Data, NASA/ TSC -08934 
(Vol. II). 

To quote from the dc»cument, "The purpose of the Shuttle 
Ope iMi ional Daita Book (SODB) is to provide a single authoritative source 
of properly validated data which most accurately and completely describes 
(he .Shuttle operational pcxrforxTiancc capabilities and limitations. These 
dulii will be kept current and will be based on the highest level of data 


qualification available at that time, i. e. , specification, estimation, 
studies, analyses, simulations, ground tests, flight tests, and flight 
operations. Due to the need for the standardization of Shuttle Source 
Data, the SODB shall be used as the standard operational data base for 
all mission design and planning, simulations, studies and analyses. " 

It appears that this document will solve the data source problem in the 
more distant t .me frame. However, at the present time it is so incomplete 
as to be of little use for ascent and reentry simulations although some 
on-orbit data is of value. Comments on the document are contained in 
Reference 1. Volume n is not published as yetj the user is referred to 
Rockwell International document SD7Z-SH- 012.0, Space Shuttle Mass 
Properties Status Report , for weight data. This is issued monthly by 
Rockwell International. In the section on aerodynamics, reference is 
made to two Rockwell International documents: 

(WF-9) 1. Aerodynamic Design Data Book, Volume I, Orbiter 

Vehicle , SD 7^ -SH- 0060 IG, June 1974 

(WF-10) 2. Aerodynamic Design Data Book, Volume II, Mated 

Vehicle , s 6~7Z-SH-00620 2G, June 1974 

These data are available on tape from NASA JSC, Code EX33. 

The aerodynamic data have been revised substantially 
last December and the revisions are not yet reflected in the above docximents. 

The Performance Analysis Department at The Aerospace 
Corporation is in the process of updating its Shuttle simulation to the 
most current form possible* Data for this purpose are being obtained 
from Rockwell International document SAS/MR&I-75-039, Mission 3 A 
Ascent Trajectories for the February 1975 Performance Assessment , 

March 10, 1975, Personal contact with Rockwell Intei’national perfor- 
mance personnel has been necessary to resolve various questions in 
converting the data presented into an operational simulation. 
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10.3 


DATA REQUIRBD ON SHUTTLE RETURN CONSTRAINTS 
10.3.1 Introduction 

Operations at our national ranges are generally designed 
to have minimum impact on the general public. In addition, the Air 
Force in the operation of its aircraft takes many precautions to limit 
the haaard and annoyance of the general public. For instance, Air Force 
Regulation 60-5, Conduct of Air Missions Involving Hazardous Cargo , 
directs that aircraft commanders will plan flight routing to minimize 
flights over heavily populated or otherwise critical areas. Hazardous 
cargoes specifically defined in this regulation are nuclear weapons and 
high explosives. However, the obvious intent could be applied to the 
return of the orbiter. Also, AFR 55-34, Reducing Flight Disturbances 
That Cause Adverse Public Reactions, provides practices that should 
be used in air operations involving supersonic flight because of the sonic 
boom problem. These practices, if applied to the orbiter, could be 
restrictive in terms of orbit inclination because of limited crossrange 
and maneuvering capability for Abort Once Around (AOA) and End of 
Mission (EOM) . 

The return flight of the orbiter involves a relatively fixed 
flight plan because of the need for precise energy management during 
the entry and terminal flight phases. It also involves a severe reentry 
environment including high levels of heating, high dynamic pressures, 
and a variety of atmospheric ejects such as aero-electrical phenomena. 
In view of the position taken relative to hazardous operations and public 
reactions for aircraft operations, it is likely that constraints on orbiter 
operations during the entry and landing phases may be established. Such 
constraints, because of the limited flexibility of the return flight plan 
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I for the orbiter, could have a significant impact on a Shuttle user in terms 

I of the launch azimuths and Inclination angles that can be used. Therefore, 

the Shuttle user should know during the planning stage of a program 
whether there are such constraints or not and if there are, the limita- 
tions imposed on Shuttle missions should be defined. 

10. 3. Z Reference Document 

The Space Shuttle Launch and Recovery Site Review Board 
I report (see Summary, page 10-30) was reviewed. It was reported that 

the capability to place the sonic boom footprint by changing reentry 
trajectory and glide paths would minimize the potential restrictions 
during normal return or during abort. However, this conclusion needs 
to be clarified and defined so that users can understand any entry and 
terminal flight phase constraints on the mission. 

' ' 10.3.3 Study Result 

No solid evidence was found at this time showing that 
there will be restrictions on return flight corridors which will limit 
the orbiter ephemeris (inclination or altitude). The number of normal 
return opportunities per day may possibly be limited by the desire to 
normally restrict the sonic boom nuisance to as small an area as possible. 
However, even this is speculative and could be ignored in case of emergency. 
In addition, there do not appear to be solid criteria for determining 
these limitations or restrictions. 

As more data become available from simulations of orbiter 
reentry trajectories, glide path, and landing (including sonic boom foot- 
! prints and instantaneous impact traces) for various orbiter inclinations, 

i it is expected that any limitations would be identified for the user, 

i Follow-up effort is needed in behalf of the user. 

i 
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SUMMARY SHEET FOR REFERENCE OR-*l 


TITLE: Space Shuttle Launch and Recovery Site Review Board Report 

REPORT NO, ; None 


DATE: 10 April 1972 

AUTHOR(S): Dr* Floyd L. Thompson^ Major Gen, Edmund F, O’Connor, Mr* Vincent L, Johnson, 

Mr, Robert H, Curtin, Mr* LeRoy E. Day 


SUBJECT: Launch and Recovery Site Selection 

BASIS FOR INFORMATION: Previous and Concurrent (1972) Studies by elements within NASA 


STATUS OF INFORMATION: Cost information may be outmoded; sonic boom problem is under review at 

present time. 

COVERAGE OR CONTENT: » Jettisoned body impact locations, sonic boom problem, facilities, 

logistics, environmental factors, costs, manpower loading, scheduling 

o Possible interference with existing traffic patterns was not reviewed 
in depth 

COMMENTS^ Abort and end of mission planning considerations reported are very minimal when 

considering user data requirements: 

m Ground saiety (i, e, , crash and/or debris impact) considerations trot addressed. 

e Nominal maximum overpressure for any orbiter entry will not exceed 2, 0 psf, 
and, therefore, is in the questionable nuisance or annoyance (gray) area* 

^ Concluded that the capability to place the sonic boom footprint by changing reentry 
trajectory and glide path would minimize the potential restrictions during normal 
return or during abort* This needs to be defined and verified {e.g* , orbiter cross- 
range capability for each inclination, ETR, WTR}* 

• Information lacking on plan and schedule to accept reentry and glide path for STS 
operation* 

APPLICABLE TO DATA REQUIREMENT; 

(1) Considering user data requirements for orbiter return* 


10. 3.4 


Future Effort 




f 


1 


10. 3. 4, 1 Technical Objective 

The technical objective is to provide operational constraints 
data for the entry and terminal phases for use in mission design by the 
Shuttle user during the planning phases of a program. These constraints 
would be based on safety and annoyance considerations and should consider 
the possible effect of changes in acceptability of certain situations as 
more flight experience with the. arbiter is obtained and as the arbiter 
operations approach those of current aircraft, 

10,3.4.2 End Product 

The end product could be in the form of information defining 
the acceptable flight corridors over populated areas near proposed land- 
ing sites as a function of orbit inclination angle (for AOA and EOM) 
considering the system's characteristics and capabilities. Factors 
considered should include sonic booms and possible crash/debris impact 
hazards and other factors that might operationally constrain the use of 
the or biter for a mission. All practical launch azimuths and orbit inclina- 
tion angles should be considered. Data for return to ESC, VAFB, and 
i AFB should be included. 

10.4 ADDITIONAL DATA REQUIRED FOR SPACELAB USERS 

A special effort was made to obtain documentation related 
to the Spacelab users' need for information and to develop more detailed 
lists of the Spacelab user data req.uirements. The May 1975 issue of 
the Spacelab Payload Accommodation Handbook was reviewed. The 


10-31 


1 , 




summary sheet for the reference is included in this section (see page 
10-33). The contents of the reference were compared to the user data 
requirements. Those Spacelab user data requirements on which infor- 
mation was not found are described in the statement of data requirements 
for Spacelab presented in Section 2 of this report. 

The Spacelab user is defined as the experiment, experiment 
supplier, experiment support equipment supplier, and Level IV integrator. 
Level IV indicates the integration of the experiment and the experiment 
support equipment. 

The user data which is missing includes administrative 
information, information related to the experimenter in space, physical 
interface information, integration procedures, operations, and ground 
support. 
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SUMMARY SHEET FOR REFERENCE EBM-11 


TITLE; Space lab Payload Accommodation Handbook (Preliminary) 

REPORT NO: None 

DATE; May 1975 

AUTHOR(S): T* J* Lee, NASA/MSFC and H. Stoewer, ESRO 


SUBJECT: Characteristics and capabilities of the Spacelab system for payload planning 


BASIS FOR INFORMATION: Baseline information for payload planning provided by 

NASA/ ESRO for Spacelab* 


STATUS OF INFORMATION: ‘ Preliminary 


COVERAGE OR CONTENT: General and detailed information on capabilities and character 

istics of the Shuttle /Spacelab for payload planning. Some of 
the required information for planning is included but about 10 
percent of the data discusstd is to be decided* 


COMMENTS: Valuable for Phase A and Phase B payload planning. 


APPLICABLE TO DATA REQUIREMENT: Phase A 1* 1; 6 a, b; 7j 1.2: 1 a, b, c; 2 c, h; 

3 a, b; 1. 3; 4 a, b; 11; 12; 5. 0: 3; 4 a, c; 7 a, b; 8 a, b; 9 a, b, c; 10 b, c, 

d, e; 11; 12 a, b; 13 b; 15 a, b, c, d, e, f; 17 b; IB a, c, d; 26 a, b, c, d, e, 

f, g, h, i; 2B a, b; 31 a, b; 32 a, b; 33 c; 8, 0: 3 a, c, e, f. Phase B 5* 0: 

3; 7 b; 8 a, b; 9 a, b, c; 10 b, c* d, e; 11; 12 a, b, c; 13 b; 15 a, b, c, d, e; 

l8 a, c, df 26 a, bj c. d, e, f, g, h, i; 28 a, b> 31 a, b^ 32 a, b* 
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STS USER DOCUMENT OUTLINES 


At the request of ■William F. Moore, STS user document 
outlines have been prepared as a part of the STS User Plan Study, 

This s ection contains the outlines proposed for reference dociiments 
for the STS payload projects' use while in the payload study phases 
(equivalent to Pre-Phase A, Phase A, and Phase B). The outlines are 
recommended for documents containing, or in some cases referencing, 
the data and information needed for studies for potential STS payloads. 
Veteran satellite project personnel prefer the alternate proposed outline. 
The alternate outline would present the data in a conventional nmnner 
like launch vehicle users' guides which have been issued in the past. 

For instance, satellite offices and contractors working to transition 
payloads from expendable launch vehicles to the STS would find this 
document easier to use and appropriate for their project. 

New STS users and STS users developing new payloads 
to be supported by the STS are expected to prefer the document outlined 
for "New Potential Users. " In addition to the data presented in the 
alternate outline, this document features information on standard inter- 
face specifications, standard NASA satellite components, space -qualified 
equipments, standard STS interface specifications, and basic information 
on current and projected uses of space. It is also organized so that 
when the subsystem specialists come on board a payload project and 
need detailed interface data (usually Phase B or the equivalent), each 
subsystem will have a section of the report presenting or referencing 
data needed. 
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It is recommended that both documents be prepared. 
Aerospace has special capabilities that relate to certain sections of 
the documents related to STS/payload interface analysis techniques, 
interface equipment, and standard components and desires to the 
documents in these areas. 

The outlines presented on the following pages are: 

1. Proposed Outline (Condensed Version), STS User 
Data Document for New Potential Users, Advanced 
Payload Studies 

2* Proposed Outline, STS User Data Document for 
New Potential Users, Advanced Payload Studies 

3, Alternate Proposed Outline, STS User Data Docu- 
ment for Potential Users, Advanced Payload 
Studies . 
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Proposed Outline (Condensed Version) 

STS User Data Document for New Potential Users 
Advanced Payload Studies^ ^ ^ 

(This outline reflects a potential user document approach structured for 
the purpose of easy and efficient use by the user even though it is more 
difficult for the STS-oriented personnel to write. This user or payload 
oriented approach would normally be preferred by a new potential user 
of space. The outline is also designed to be useful to the subsystem 
engineers and specialists working on payload studies by providing sub- 
system sections for data of most interest to each, ) 

1.0 INTRODUCTION 

1. 1 Use of Handbook in STS Payload Planning Studies 

[Discuss the intended applicability of the data, the basis 
for the information, the relationship of this document to 
related documents (KSC Launch Site Accommodation Hand- 
book for STS Payloads, Spacelab Payload Accommodation 
Handbook, Space Shuttle System Payload Accommodations, 
lUS Users' Guide, STDN Users' Guide, Orbiter/Payload 
Interface Control Document (ICD), lUS Interface Control 
Document). For instance, it should be noted that the KSC 
Launch Site Accommodation Handbook answers most of 
the users' questions and supplies most of the launch site 
data and information required. The information would 
not be repeated in this document. ] 

1.2 Uses of Space 

1 . 3 STS System Nomenclature 

2. 0 HANDBOOK 

2. 1 Normal User Procedures (With Reference to User Data 
Available) 

2.2 Normal STS Requirements of User (With Reference to 
User Data Available) 

2. 3 Launch Opportunities 


(1) Including Pre- Phase A, Phase A (Concept), and Phase B (Definition) 

studies. Studies are assumed co include those directed to use any 
viable STS interface, operational approach, and STS payload design 
factor or tradeoff studies. 


11-3 


Proposed Outline (Condensed Version) (Cont'd) 


General Information 
Normal Study Tasks 
Defining Shuttle Payloads 
Defining Payload Mode of Operation 

(Describe STS- supported modes of operation and payload 
alternatives) 

Mission Analysis 

(Performance, propellant requirements, timelines) 

Supporting Information Available to Support Early ( Through 
Phase A) Payload Studies 

(This section is organized into subsections so that the 
data applicable to the integrated payload is together 
in a subsection, as are the data applicable to the experi- 
ments or mission equipment, the spacecraft portion 
of the payload, and the payload/STS interface equipments. 
This breakout is convenient to the user at the concept 
study phase when the spacecraft can be considered as 
a unit without considering a lot of subsystem detail, ) 

Additional Information Available to Support Payload 
Definition Study (Phase B) 

[The spacecraft subsection broken out in Section 2.9 
is replaced by eight subsections in Section 2.10, each 
presenting data and data sources applicable to subsystem 
engineers' data requirements in a particular area. 

Each of these areas could be combined with appropriate 
additional information to help form the basic source 
documents for a specific satellite subsystem. The sub- 
sections are: (1) Structure (Spaceframe, Adapters, and 
Cradles); (2) Electrical Power Subsystem; (3) Stability 
and Control; (4) Guidance and Navigation; (5) Communi- 
cations, Data Processing, and Instrumentation; (6) 

Reaction Control System; (7) Propulsion; and (8) Thermal 
Control, This approach could save considerable document 
preparation time and resources for a user initiating 
a new satellite definition study, ] 
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Proposed Outline (Condensed Version) (Cont'd) 


2.11 Computer Programs Available for User 

2.12 Areas of Risk 

2. 13 Primary STS User References 

ON-LINE AND FLIGHT PLANS OR HISTORY FOR PAYLOAD 
PROGRAMS 

(References would be made to published records, logs, reports, 
which describe what STS users have historically done or plan 
to do so that conceptual and definition studies of payloads can 
take advantage of this information, enhancing the ability of the 
user to plan by "similarity".) 

QUESTIONS AND ANSWERS 


Proposed Outline 

STS User Data Document for New Potential Users 
Advanced Payload Studies^ 


(This outline reflects a potential user document approach structured for 
the purpose of easy and efficient use by the user even though it is more 
difficult foi the STS-oriented personnel to write. This user or payload 
oriented approach would normally be preferred by a new potential user 
of space. The outline is also designed to be useful to the subsystem 
engineers and specialists working on payload studies by providing sub- 
system sections for data of most interest to each, ) 

1,0 INTRODUCTION 

1. 1 Use of Handbook in STS Payload Planning Services 

[Discuss the intended applicability of the data, the basis 
for the information, the relationship of this document to 
related documents (KSC Launch Site Accommodation Hand- 
book for STS Payloads, Spacelab Payload Accommodation 
Handbook, Space Shuttle System Payload Accommodations, 
lUS Users' Guide, STDN Users* Guide, Orbiter/ Payload 
Interface Control Document (ICD), lUS Interface Control 
Docimient). For instaiice, it should be noted that the KSC 
Launch Site Accommodation Handbook answers most of the 
users' questions and supplies most of the launch site data 
and information required. The information would not be 
repeated in this document,] 

1.2 Uses of Space 

1.2.1 Conventional 

1.2.2 Proposed 

1.2.3 New Uses 

1.2.4 Low Budget Considerations 

1.3 STS System Nomenclature 

1.3.1 Shuttle 

1.3.2 Initial Upper Stage 

(1) Including Pre-Phase A, Phase A (Concept), and Phase B (Definition) 
studies. Studies are assumed to include thos.e directed to use any 
viable STS interface, operational approach, and STS payload design 
factor or tradeoff studies , 
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Proposed Outline 

STS User Data Docviment for New Potential Users 

( Continued) 


1.3.3 Spacelab 

1.3.4 General Purpose GSE 
HANDBOOK 

2. 1 Normal User Procedures {With Reference to User Data 
Available) 


2 . 2 
2. 3 


2.4 


2.1.1 Planning Activities 

2.1.2 Hardware Activities 

Normal STS Requirements of User (With Reference to 
User Data Available) 

Launch Opportunities 

2.3.1 Automated Spacecraft 

2. 3. 1. 1 Availability of STS Elements and Current 
Flight Schedules 

2. 3. 1. 2 Maximum Flight Rates Planned 
2. 3, 1. 3 Typical Lead Times 

2.3.2 Sortie/Spacelab 

2. 3. 2. 1 Availability of STS Elements and Current 
Flight Schedules 

2. 3. 2.2 Maximum Flight Rates Planned 
2. 3. 2. 3 Typical Lead Times 


General Information 

2.4.1 Administrative Procedures 

2.4. 1.1 STS/ Payload Interface Management 

2. 4. 1 . 1 . 1 DOD/NASA Responsibilities 

2. 4.1. 1.2 NASA/User Interface 


2. 4. 1 . 1 . 3 NASA STS Organizatidh 

2. 4. 1 . 1 . 4 DOD/User Interface 

2. 4. 1. 1. 5 AFSC/SAMSO STS 
Orgcinization 
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Proposed Outline 

STS User Data Document for New Potential Users 

( Continued) 


2.5 


2.4. 1.2 Flight Manifest and Policies 

2. 4, 1. 2. 1 Policies and Procedures 
for Multiple Payloads 

2.4. 1.2. 1.1 Orbiter 

2.4. 1.2. 1.2 lUS 

2. 4. 1.2. 1.3 Spacelab 

2.4. 1.2.2 STS Operations /Payload 
Operations Interface 

2.4. 1.2.3 Integration, Levels I, II, 
ni, IV 

2 . 4. i . 2 . 3 . 1 Automated 

2. 4. 1.2. 3. 2 Spacelab 

2 . 4. 1 . 2 . 4 Automated Payload/ Payload 
Interface 

2. 4. 1. 2. 5 Spacelab Payload/Payload 

Interface 

2.4.2 User Charges (Cover all elements of the STS) 

2.4. 2.1 Charge Policies 

2.4. 2.2 Charge Formulas 

2.4. 2.3 Charge Rates 

2.4. 2.4 Estimating Charges 


2.4.3 Legal 

2.4.4 Advanced Technology 
Normal Study Tasks 

2.5.1 Similar Payload Studies 

2.5. 2 New Conceptual Payload Studies 

2.5.3 New Payload Definition Studies 
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2.6 Definint Shuttle Payloads 

2.6.1 Automated Payloads 

2. 6. 1. 1 Use of Standard Components 
2. 6. 1.2 Use of Standard Modules 

2. 6. 1. 3 Spacecraft Sharing 

2. 6. 1.4 Custombuilt Spacecraft 

2. 6. 1.5 STS Payload Services 

2.6.2 Spacelab 

2. 6. 2. 1 Pressurized Experiments 

2. 6. 2.2 Pallet Experiments 

2. 6. 2. 3 Spacelab Experiment Services 
2. 6. 2.4 Crew Functions 

2. 7 Defining Payload Mode of Operation (Describe STS-Supported 
Modes of Operation and Payload Alternatives) 

2.7.1 Ground Operations and Launch 

2. 7. 1. 1 Automated Spacecraft 

2.7. 1.1.1 Off-Line 

2.7. 1.1.2 On-Line 

2.7. 1.2 Spacelab 

2.7. 1.2.1 Off-Line 

2. 7, 1.2.2 On-Line 

2.7. 1. 3 Initial Upper Stage 

2.7. 1.3.1 Off-Line 

2.7. 1.3.2 On-Line 

2.7.2 Ascent Operations 
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E.7.3 On-Orbit Operations (Alternatives for Automated 

Payloads and Tradeoffs Available) 

2. 7. 3. 1 Expendable (Deploy Only) 

2. 7. 3. 2 Return (Deploy plus Retrieval) 

2. 7.3,3 Resupply (Deploy, Retrieval, Service, 
Redeploy) 

2.7.4 Airborne Operations with Spacelab 

2. 7.4.1 Pressurized 
2. 7, 4, 2 Pallet 

2.7.5 Return Operations Deorbit 

2.7.6 Abort Operations 

2.8 Mission Analysis (Performance, Propellant Requirements, 
Timelines) 

2.8.1 Ascent 

2. 8. 2 On-Orbit Maintenance 

2.8. 3 Deorbit and Return 

2.8.4 All-Flight-Phase Analysis 

2.9 Supporting Information Available to Support Early (Through 
Phase A) Payload Studies 

2.9. 1 Integrated Satellite or Escape Payload 

2.9. 1. 1 Standard Payload/STS Interface 
Specifications (Top Levels) 

2. 9 . 1 . 1 . 1 Shuttle/ Payload 

2.9. 1.1.2 lUS/Payload 

2. 9.1. 1.3 Spacelab /Payload 
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2 . 9 . 1.2 


2.9. 1.3 


2.9. 1.4 

2.9. 1.5 


2 . 9 . 1.6 

2.9. 1.7 


2 . 9 . 1.8 


Shuttle System Performance (Cover Weight, 
c.g. Constraints, Daunch Azimuth Constraints, 
Destinations, Timelines, Orbital AV, Con- 
tingencies, Abort Constraints, Return 
Constraints) 

2. 9. 1.2,1 Ascent Performance 

2.9. 1.2.2 On-Orbit Performance 

2. 9. 1.2. 3 Return Performance 

2.9. 1.2.4 Mission Planning Techniques 

(Description and Examples) 

lUS Performance (Cover Weight, Destinations, 
Timelines, Orbital AV, Contingencies, and 
Constraints) 

2, 9. 1. 3, 1 Transfer Performance 

2.9. 1.3.2 Performance at Destination 


2. 9. 1.3. 3 Return Performance 

2.9.1,. 3.4 Mis sion Planning T echniques 
(Descriptions and Examples) 

Shuttle Abort 


Mission Analysis by User (All Flight Phases) 

2.9. 1.5.1 Reference Data 

2. 9. 1. 5. 2 Computer Programs Available 

t 

2. 9. 1. 5. 3 Techniques and Example 
Analyses 

Shuttle and lUS Navigation and Pointing 
Accuracy 

Safety 

Mission and Payload Specialists Station 
Descriptions, Functions 
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2. 9. 1.9 Additional Crew 

2.9. 1. 10 Orbiter Payload Bay Environment Calcula- 
tion Technique and Analysis (Cover uncontrol- 
led and controlled environments, all phases 
of on-line operation, thermal, acoustic, 
contamination) 

2 . 9 < 1 • 11 Orbiter Loads 

2.9.1.11.1 Load Factors 

2.9.1.11.2 Acceleration Loads 

2.9.2 Experiments and Mission Equipment 

2. 9. 2. 1 Spacelab Capability (See Spacelab Payload 
Accommodation Handbook) 

Z. 9 . 3 Spacecraft 

2.9. 3.1 EMC/EMI 

2.9. 3, 2 Weights Chargeable to Payload 

2.9.3. 3 Orbiter Payload Bay Environment Calcula- 
tion Technique and Analysis (Cover uncontrol- 
led and controlled environments, all phases 
of on-line operation, thermal, acoustic, 
contamination) 

2.9. 3,4 Upper Stage Transmitted and Induced Loads 

2.9. 3, 4,1 Load Factors 

2. 9.3.4. 2 Acceleration Loads 

2 . 9 . 3 . 5 Structural Attachment 

2. 9. 3,5,1 Orbiter 

2.9. 3. 5. 2 lUS 

2. 9. 3, 5. 3 Spacelab 
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2.9. 3. 6 Remote Manipulator System (RlwIS) Payload 
Services 

'■'2. 9. 3. 6.1 General Description of Each 
of the Services 

2. 9. 3. 6. 2 Orbiter and lUS Rendezvous 
Capability 

2.9. 3. 7 User-Furnished Propulsion Requirements 

2.9.4 Payload/STS interface Equipment 

2.9.4. 1 Airborne Multi- Mission Support Equipment 

(MMSE) 

2, 9.4. 1.1 lUS/ Payload Adapters 

2. 9. 4. 1.2 Orbiter/Payload Cradles and 

Pallets 

2,9. 4. 1.3 Cabling and Umbilicals 

2. 9.4. 1.4 Power Supply and Controls 

2.9.4. 1.5 Electronic Control and 

Distribution 

2. 9.4. 1.6 Fluid Service Lines and Controls 

2.9.4. 1.7 PSS and MSS Equipments 

2.9. 4.1. 8 RTG Cooling 

2.9.4. 1.9 Shrouds 

2.9.4.1.10 End Effectors 

2, 9. 4.1,11 Module Exchange Mechanism 

2.9.4, 2 STS Kits 

2.9.4. 2.1 Shuttle 

2. 9. 4.2. 2 Spacelab 

2. 9.4.2. 3 rUS 
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2.10 


2. 9.4., 3 Miscellaneous Support Equipment 

2. 9.4. 3. 1 Special Purpose Flight Support 
System 

Additional Information Available to Support Payload Definition Study 
(Phase B) 

2. 10. 1 Integrated Satellite System 

(Cover STS Interface Control Document(s); Standard Payload/ 
STS Interface Specifications(^) Applicable tc the integrated 
Satellite or Common to Subsystems; EVA Capabilities; 
Equipment Services; Extended Flight Duration) 

(in Addition, Cover the Following) 


2.10.1.1 Safety 

2. 10. 1. 1. 1 Requirements 

2.10.1.1.2 Equipment 
2. 10. 1. 1. 3 Software 

2.10.1.1.4 Failure Mode Effects Data for 
STS/Payload Interface 

2.10.1.2 Mission Specialist 

2. 10. 1. 2, 1 Station Description 

2. 10. 1. 2. 2 Life Support 

2. 10. 1.2.3 Duties and Services Performed 

2. 10* 1. 3 Payload Specialist 

2.10*1.3.1 Duties and Services Performed 

2. 10. 1. 3. 2 Station Description 

2. 10. 1. 3. 3 Training 

2. 10. 1. 3. 4 Qualification of Personnel 


(1) Covering environments., contamination, orbiter/payload interface 
equipments (panels, trays), c.g. limits. 
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2 . 10.2 


2. 10.3 


2. 1 0. 1 . 4 Additional Crew (Experimenters) 

2.10.1.4.1 Life Support 

2.10.1.4.2 Training 

2.10.1.4.3 Qualification 


2. 1 0. 1 . 5 Interface Verification and Plight Certification 

2.10,1.5.1 Requirements 
2.10.1. 5.2 Techniques and Examples 
2,10.1.5.3 Verification Equipment 
Mission Equipment and Experiments 

2.10.2.1 Spacelab Loads 
Spaceframe, Adapters, and Cradles 

2.10.3.1 Orbiter Loads 


2.10.3.2 


2.10,3.3 


2.10.3.4 


2. 10. 3. 1. 1 Dynamic Loads 

2. 10. 3. 1. 2 Payload Bay Deflections 


2. 10, 3, 1. 3 Load Estimating Techniques 
and Examples 


2. 10. 3. 1. 4 Dynamic Load Alleviation 
Concepts 

lUS Loads Induced 


2. 10. 3. 2. 1 Dynamic Loads 
Spacelab Loads Induced 

2.10.3.3.1 Dynamic Loads, Pressurized 
Module 

2.10.3.3.2 Dynamic Loads, Pallet 

Techniques and Examples for Payload Load 
Analysis 
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2.10,4 


2.10.3.5 


Structural Attachment 
2. 10, 3. 5. 1 Orbiter 

2. 10.3.5. 1. 1 


2.10.3.5.1.2 
2. 10. 3. 5. 1.3 

2.10.3.5.2 lUS 

2.10.3.5.3 Spacelab 

2.10.3.5.4 GSE 


Payload Bay , , . 
(Attachments 

Airlock 

Docking Module 


2.10.3.6 Remote Manipulator System/Payload interface 

2.10.3.7 Spaceframe (Payload) Chargeable Weights 
Electrical Power Subsystem ' 

2. 10.4. i Orbiter Power for Payload 

2. 10,4. 1. 1 Generali Description and 
Specifications 

2.10.4.1.2 interface Panels, Kits, etc. 

2.10.4.1.3 Controls and Commands 


2.10.4.1.4 EMC/EMI 

2. 10. 4, 1, 5 Failure Mode Effects 

2. 10. 4, 1, 6 interface with Companion Payloads 

2.10.4.2 Spacelab Power for Payloads 

2. 10. 4. 2. 1 General Description and 
Specifications 

2.10.4.2.2 Interface Panels, Kits, etc. 

2.10.4.2.3 Controls and Commands 


2.10.4.2.4 EMC/EMI 


(1) e. g. , latches, bridges, attach point locations, panels, trays, etc, 
and their load-carrying capability. 
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2. 10.5 


2 . 10.6 


2. L0.5. 1.2 
2. 10.5. 1. 3 
2. 10.5. 1.4 
2. 10. 5. 1. 5 
2.10.5.1.6 


2. 10. 4. 2. 5 Failure Mode Effects 

2. 10.4. 2, 6 Interface with Companion Payloads 

2. 10.4. 3 Space Qualified Equipments (Catalogs, etc. ) 

2.10.4.4 Electrical Power (Payload) Chargeable Weights 
Stability and Control 

2. 10. 5. 1 Orbiter Handoff Data for Update or Initialiaation 

2. 10.5. 1. 1 General' Description zmd 
Specifications 

Interface Panels, Kits, etc. 
Controls and Commands 
EMC/EMI 

Failure Mode Effects 
Interface with Companion Payloads 
2.10.5.2 Orbiter Pointing and Stability 

2. 10. 5. 3 lUS Pointing and Stability 

2.10.5.4 Spacelab Pointing and Stability 

2.10.5.5 Space Qualified Equipments (Catalogs, etc.) 

2. 10. 5. 6 S&C (Payload) Chargeable Weights 
Guidance and Navigation 

2. 10. 6. 1 Orbiter HandofE Data for Updates or Initialization 

2. 10. 6. 1. 1 General Description and 
Specifications 

Interface Panels, Kits, etc. 
Controls and Commands 
EMC/EMI 

Failure Mode Effects 
interface with Companion Payloads 


2 . 10 . 6 . 1.2 
2. 10.6. 1. 3 

2. 10.6. 1.4 

2 . 10 . 6 . 1. 5 

2. 10.6. 1.6 
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Z. lOi (>. Z Space Qualified Equipments (Catalogs, etc. ) 
2’. i0ii6. 3 G&N (Payload) Chargeable Weights 
Communications,. Data Processing., and Instrumentation 


2. 10.7. 1 


2.10.7.2 


2.10.7.4 


Orbiter MSS (C&W, Commands) 

2. 10, 7. 1. 1 General Description and 


2. 10.7. 1.2 

2.10.7.1.3 

2. 10. 7. 1. 4 

2. 10. 7. 1.5 

2.10.7.1.6 
Orbiter PSS 
2.10.7,2.1 


Specifications 
Interface Panels, Kits, etc. 
Controls and Commands 
EMC /EMI 

Failure Mode Effects 

Interface with Companion Payloads 


General Description and 
Specifications 

interface Panels, Kits, etc. 
Controls- and Commands 
EMC/EMI 

Failure Mode Effects 

interface with Companion Payloads 

Orbiter Data Processing (Computing, Recording, 
Training) 

General Description and 
Specifications 

Interface Panels, Kits, etc. 

Controls and Commands 

EMC/EMI 

Failure Mode Effects 
Interface wi-th Companion Payloads 


2. 10. 7. 2. 2 
2. 10. 7. 2. 3 
2. 10.7.2,4 
2. 10. 7.-2. 5 
2. ro. 7, 3, 6 


2.10.7.4.1 

2. 10. 7. 4. 2 

2.10.7.4.3 

2. 10.7.4.4 

2.10.7.4.5 
2. 10. 7. 4. 6 
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2. 10.7.5 


2 . 10 . 7.6 


2. 10.7.7 


Detached Payload/Orbiter Telemetry 
2. 10.7. 5. 1 General Description and 


2. 10,7.5.2 
2. 10.7.5.3 
2. 10,7,5,4 
2. 10.7.5.5 
2. 10.7.5.6 


Specifications 
Interface Panels, Kits, etc. 
Controls and Commands 
EMC /EMI 

Failure Mode Effects 

Interface with Companion Payloads 


Orbiter/ Payload Audio-Video System 


2. 10,7,6. 1 

2. 10.7.6.2 
2. 10.7.6.3 
2. 10.7.6.4 
2 . 10 . 7 . 6 . 5 
2. 10.7.6.6 


General Description and 
Specifications 

Interface Panels, Kits, etc. 
Controls and Commands 
EMC/EMI 

Failure Mode Effects 

Interface with Companion Payloads 


lUS Telemetry 


2. 10.7.7. 1 

2. 10.7.7.2 
2. 10.7.7.3 
2. 10.7.7.4 
2. 10.7.7.5 
2. 10.7.7.6 


General Description and 
Specifications 

Interface Panels, Kits, etc. 
Controls and Commands 
EMC/EMI 

Failure Mode Effects 

Interface with Companion Payloads 
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2.10.7.8 Spaceiab Data Processing (Compilting, 
Recordingi Timing) 

2,10:7.8.1 General Description and 
Specifications 

2. 10; 7. 8: 2 interface Panels, Kits, etc. 
2.10:7.8.3 Controls and Comrhands 
2.10:7.8.4 EMC/EMI 
2.10,7,8.5 Failure Mode Effects 
2. 10; 7: 8; 6 Interface with Corhpanion Payload 
2. 10; 7.9 Space Qualified Equipments {Catalogs, etc.) 

2.10, 7,10 CDPI (Payload) Chargeable Weights 

2.10.8 Reaction Control System 

2,10.8.1 Orbiter Fill, Vent, Drain, Purge for Payload 

2.10.8.1.1 General Description and 
Specifications 

2.10.8.1.2 interface Panels, Kits, etc. 

2. 10. 8. 1. 3 Controls and Commands 

'2. 10.8. 1.4 Failure Mode Effects 

2. 10. 8. 1. 5 Interface with Companion Payload 

2. 10. 8; 2 Space Qualified Equipments (Catalogs, etc. ) 
2.10.8.3 RCS (Payload) Chargeable Weights 

2.10.9 Propulsion 

2.10. 9.1 Orbiter Fill, Vent, Drain, Dump, Purge for 
Payload 

2,10.9*1.1 General DescrLplion and 
Specifications 

2,10.9.l.ii tnlerface Panels, Kits, etc. 
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Z. 10.9. 1.3 
2. 10.9. 1.4 
2. 10.9. 1. 5 


Controls and Commeinds 

Failure Mode Effects 

Interface with Companion Payloads 


2, 10.9.2 Space Qualified Equipments (Catalogs, etc. ) 

2. 10. 10 Thermal Control 

2. 10. 10. 1 Orbiter Payload Heat Rejection 

2. 10. 10. 1.1 General Description and 
Specifications 

Interface Panels, Kits, etc. 

Controls and Commands 

Failure Mode Effects 

Interface with Companion Payloads 

2. 10, 10. 2 Orbiter Payload Cooling (Air) 

2. 10. 10. 2. 1 General Description and 
Sp ecif ications 

Interface Panels, Kits, etc. 
Controls and Commands 
F ailure Mode Effects 
jbiterface with Companion Payloads 


2.10. 10.1.2 

2.10.10.1.3 

2. 10. 10.1.4 

2. 10. 10. 1.5 


2 . 10 . 10 . 2.2 
2. 10. 10.2. 3 
2. 10. 10.2.4 


2. 10. 10,2.5 

2. 10. 10. 3 Space Qualified Equipments (Catalogs, etc, ) 

2.11 Computer Programs Available for User 

2.11,1 List Computer Programs, References, Describe 

Capability, Contact, cind Costs ( e. g, , Mission Analysis 
and Trajectory Programs, Payload Bay Thermal 
Models, Orbital Structural Dynamics Model) 

2.12 Areas of Risk 

2.13 Primary STS User References 
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3.0 ON-LINE AND FLIGHT PLANS OR HISTORY FOR PAYLOAD 
PROGRAMS 

(References woxild be made to published records, logs, reports 
which describe what STS users have historically done or plan to 
do so that conceptual and definition studies of payloads can take 
advantage of this information, enhancing the ability of the user 
to plan by ’’similarity*', ) 


4. 0 QUESTIONS AND ANSWERS 


Alternate Proposed Outline 
STS User Data Document for Potential Users 
Advanced Payload Studies 


(This outline reflects a conventional approach to a launch vehicle user 
document. The data is organized so tliat it is easy to construct the 
document from the STS personnel point of view and may be easier to 
find a specific piece of data; however, it may be more difficult for a 
user to adapt to his specific purposes. Veteran payload managers and 
engineers tend to prefer this approach for a source document, ) 

1 . 0 MANAGEMENT AND PROCEDURES 

1. 1 STS/Payload Interface Management 

1.1.1 DOD/NASA Responsibilities 

1.1.2 DOD/NASA Organization 

1.1.3 NASA STS Organization 

1.1.4 NASA/ User Interface 

1.1.5 AFSC/SAMSO STS Organization 

1.1.6 DOD/User Interface 

1. 1.7 STS Contractors and Subcontractors 

1.1.7. 1 Shuttle 

1. 1.7.2 lUS 
1.1. 7. 3 Spacelab 

1 , 1 . 7. 4 Launch Sites 

1 . 2 Flight Schedules and Lead Time 

1. 2. 1 Development Schedules for STS Elements 

1,2.2 Maximum Flight Rates Planned 

1, 2. 3 Availability of Current Flight Schediiles 

1.2,4 Typical Lead Times 
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1 . 3 Plight Manifest and Policies 

1. 3. 1 Policies and Procedures for Multiple Payloads 

1.3. 1.1 Orbiter 

1.3. l.Z lUS 

1. 3. 1. 3 Spacelab 

1.3.2 STS Operations /Payload Operations Interface 

1.3.3 Integration, Levels I, II, III, IV 
1. 3. 3. 1 Automated 

1.3. 3.2 Spacelab 

1. 3. 4 Multiple Payload Mission Analysis 

1.3.5 Automated Payload/Payload Interface 
1. 3. 6 Spacelab Payload/ Payload Interface 

2. 0 STS SYSTEM DESCRIPTION 

(Brief, general, illustrated system descriptions) 

2.1 Shuttle 

2. 2 Initial Upper Stage 

2. 3 Spacelab 

2.4 General Purpose GSE 

3. 0 STS OPERATIONS 

{Sequence of operations, timelines, illustrations) 

3. 1 Off-Line Shuttle Ground Operations 

3.2 On-Line Shuttle Ground Operations 

3.3 Launch and Ascent Operations 




11-24 


Alternate Proposed Outline 
STS User Data Document for Potential Users 
(Continued) 


3.4 Shuttle On-Orbit Operations 

3.4. 1 Baseline Orbiter Sequences (Independent 
of Payload) 

3. 4, Z Orbiter Payload Deployment 
3. 4. 3 Orbiter Payload Retrieval 

3, 4. 4 Orbiter Payload Servicing 

3. 4. 5 Abort Operations 

3.5 Shuttle Reentry, Landing, and Post-Landing Operations 

3. 6 Spacelab Off-Line Operations 

3.7 Spacelab On-Orbit Operations 

3.8 Spacelab Post- Landing Operations 

3.9 Initial Upper Stage Off-Line Operations 

3.10 Initial Upper Stage On-Orbit Operations 

4.0 STS MISSION SUPPORT EQUIPMENT 

(Description, capabilities, interfaces) 

4. 1 STS Kits 

4. 1, 1 Shuttle 

4.1.2 Spacelab 

4.1.3 lUS 

4. E Airborne Multi-Mission Support Equipment (MMSE) 

4.2.1 lUS /Payload Adapters 

4. 2. 2 Orbiter/ Payload Cradles and Pallets 

4. 2. 3 Cabling and Umbilicals 

4. 2. 4 Power Supply and Controls 

4. 2. 5 Electronic Control and Distribution 

4. 2. 6 Fluid Service Lines and Controls 
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4,2.7 PSS and MSS Equipments 

4. 2. 8 RTG Cooling 

4. 2, 9 Shrouds 

4. 2. 10 End Effectors 

4. 3 Launch Site MMSE 

4, 3. 1 Interface Verification Equipment 

4,3,2 Payload Stands, Containers, Transporters, 

and Fixtures 

4. 3. 3 Payload Service Units 

4.4 Miscellaneous Support Equipment 

4,4, 1 Flight Support and Module Exchange Mechanism 

5. 0 STS USER CHARGES 

(Cover all elements of the STS) 

5.1 Charge Policies 

5.2 Charge Formulas 

5.3 Charge Rates 

5.4 Estimating Charges 

6. 0 LAUNCH SITE REQUIREMENTS AND PLANNING FOR KSC, VAFB 

(Information on facilities, equipments, procedures, etc, is 
covered in the KSC Launch Site Accommodations Handbook, 

This section would relate to the Handbook and add data and 
information related to the plans or history of other payload 
programs at the launch site. ) 

7. 0 ON-LINE INTEGRATED STS PAYLOAD HANDBOOK 

7. 1 Shuttle System Performance 

( Cover weight, c. g. and launch azimuth constraints, 
destinations, timelines, orbital AV, contingencies, 
abort and return constraints) 
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7.1.1 Ascent Performance 

7.1.2 On-Orbit Performance 

7. 1. 3 Return Performance 

7, i; 4 Mission Planning Techniques (description 

and examples) 

7.2 lUS Performance 

(Cover weight, destinations, c. g. constraints, destina- 
tions, timelines, orbital AY, contingencies, and constraints) 

7.2.1 Transfer Performance 

7.2.2 Performance at Destination 

7.2.3 Return Performance 

7.2.4 Mission Planning Techniques (Descriptions 
and Examples) 

7.3 Spacelab Capability 

(See Spacelab Payload Accommoda-don Handbook) 

7. 4 Shuttle Abort 

7.5 Mission Analysis by User 

7. 5. 1 Reference Data 

7. 5. 2 Computer Programs Available 

7.5.3 Techniques and Example Analyses 

7.6 Orbiter Payload Bay Environment Calculation Technique 
and Analyses 

(Cover uncontrolled and controlled environments, all 
phases of on-line operation, thermal, acoustic, 
contamination) 

'N ^ ^ 
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7.7 Orbiter Loads 

7. 7. 1 Load Factors 

7, 7, 2 Acceleration Loads 

7. 7. 3 Dynamic Loads 

7. 7. 4 Payload Bay Deflections 

7. 7. 5 Dynamic Load Alleviation Concepts 

7.8 lUS Loads Induced 


7.9 

7.10 
7.11 


7.12 


Spacelab Loads Induced 

Techniques and F3£.^T,nples for Payload Load Analysis 


Structural Attachment 

7.11.1 Orbiter ■“ 

7, 11. 1. 1 Payload Bay (Attachments, e. g. , 
Latches, Bridges, Attach Point 
Locations, Panels, Trays, etc., 
and their Load- Carrying Capability) 

7.11.1.2 Airlock 

7. 1 1. 1. 3 Docking Module 

7.11.1.4 EVA Hardware 

7.11.2 lUS 

7 . 11.3 Spacelab 

7.11.4 GSE 
Payload Services 


7.12. 1 General Description of Services 

7. 12. 2 Interface and Control for Payload Services 


{Cover avio:.ics, power, fluid supply, and 
cooling) 
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7. 12. 2.1 STS Hardware (Interface Panels, 

Kits, etc.) 

7.12.2.2 STS Software 

7. 12, 2. 3 interface Specifications 

Safety 

7.13.1 Requirements 

7.13.2 Equipment 
7. 13. 3 Software 

7. 13. 4 Failure Mode Effects Data for STS/Payload 
Interface 

Mission Specialist 

7. 14. 1 Station Description 
7. 14. 2 Life Support 

7, 14. 3 Duties and Services Performed 
Payload Specialist 

7.15.1 Duties and Services Performed 

7.15.2 Station Description 

7.15.3 T raining 

7, 15.4 Qualification of Personnel / 

Additional Crew (Experimenters) 

7. 16. 1 Life Support 

7.16.2 Training 

7.16.3 Qualification 
EMC/EMI 

7.17.1 Orbiter 

7.17.2 JUS 

7. 17. 3 Spacelab 

7.17.4 Payload 
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7. 18 STS RF Interfaces with Ground Terminals and Mission 
Control 

7.19 Orbiter RF Interfaces with lUS and Payloads 

7.20 Sequential Mass Properties Statements and Weights 
Chargeable to Payload 

7.21 Interface Verification and Flight Certification 
7. 21. 1 Requirements 

7.21.2 Techniques and Examples 
7. 21. 3 Verification Equipment 
REFERENCES 


